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THE  FIFTY-SECOND  ANNUAL  REPORT 

OF    THE 

SECRETARY 

OF    THE 

State  Boaed  of  Agriculture. 


Tn  the  Senrde  and  TTou^e  of  Representative!^  of  the  Cnmmomvealth  of 

Massachiisetis . 

Having  completed  my  first  full  year  as  secretary  of  the 
State  Board  of  Agriculture,  it  becomes  my  duty  to  present 
for  your  consideration  the  fifty-second  annual  report  of  the 
Board.  It  has  l)een  a  year  of  varied  activities  and  of  hard 
work  for  the  advancement  of  agriculture,  and,  while  we 
may  hesitate  to  claim  too  much  credit  for  the  developments 
of  the  year  in  our  lines  of  work,  it  is  but  right  to  say  that 
the  Board  has  been  a  laroe  factor  in  and  of  them.  The 
various  divisions  of  the  work  of  the  Board  are  fully  treated 
under  the  proper  headings,  and  need  not  l)e  referred  to 
here. 

The  year  just  closing  has  been  in  the  main  a  profitable 
one  for  our  farmers,  as  good  crops  have  generally  been 
secured,  and  })rices,  except  for  apples  at  time  of  harvest 
and  to  a  less  degree  for  potatoes,  have  ranged  well  up  to 
those  usually  received.  Market  gardeners  have  had  a  })rof- 
ital)le  season,  though  not  so  good  as  last  year.  Dairymen 
received  good  prices  for  their  })roducts,  and  went  into  the 
winter  with  well-filled  barns  and  stock  in  good  condition. 
Poultry  raisers  received  prices  rather  al)ove  the  average, 
and  good  care  ^^'as  rewarded  with  at  worst  fair  results.  Of 
our  specialists,  horticulturists  have  perhaps  the  most  cause 
to  complain,  owing  to  the  damage  to  peach  trees  from  the 
severe  winter  and  the  low  price  of  apples  at  time  of  liarvest. 
Those  apple  growers  who  were  so  situated  as   to  be  able 
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to  liold  their  cro})s  in  storage  reaped  a  substantial  reward 
for  their  investment  and  trouble. 

Agriculture  in  Massachusetts,  and  we  may  say  in  New 
England  as  a  whole,  though  perhaps  more  especially  in  our 
own  State,  has  come  to  be  a  matter  of  specialization  and 
close  attention  to  detail.  We  no  longer  compete  with  the 
fertile  and  easily  tillable  farms  of  the  great  west  in  the  pro- 
duction of  the  cereals  and  staple  crops,  but  in  our  own  lines 
great  rewards  still  await  the  careful  student  of  conditions 
and  methods.  The  market  at  our  doors  is  one  of  the  best — , 
perhaps  the  best — in  the  world  ;  but  it  is  a  critical  market, 
an  educated  market,  one  trained  l)y  3^ears  of  the  best  to 
accept  nothing  ])ut  the  best,  and  to  go  be3'ond  our  local 
producers  when  they  do  not  furnish  it.  Tliere  is  still  an 
outlet  for  an  innnense  amount  of  inferior  produce,  but  at 
prices  usually  below  the  level  of  profit.  It  is  by  seizing 
the  opportunities  presented,  by  catering  to  the  demands  of 
our  market  and  by  creating  new  ones,  that  the  long  list  of 
marked  successes  in  agriculture  in  Massachusetts  have  been 
produced.  Fresh,  sweet,  wholesome  milk  and  cream,  fresh 
vegetables,  strawberries  with  the  dew  still  on  them,  table 
fruits  of  all  kinds  suited  to  the  climate,  provided  they  are 
of  the  first  quality,  find  a  ready  sale,  and  at  prices  highly 
remunerative.  In  greenhouse  products  many  a  farmer  has 
found  the  opportunity  to  make  skill  and  energy  yield  him 
a  handsome  profit.  With  the  great  variety  of  soil  and  ex- 
posure which  our  diversified  surface  affords,  there  is  oppor- 
tunity for  an  exceedingly  wide  range  in  the  choice  of  lines 
of  special  work.  To  the  farmer  who  studies  his  market  and 
directs  his  natural  resources  with  intelligence  and  judgment, 
farming  in  Massachusetts  will  prove  more  profital^le  than  in 
any  other  section  of  the  country.  He  must,  however,  be 
alive  to  the  situation,  and  ready  to  discard  old  methods  and 
ideas  for  those  of  more  modern  date. 

It  is  in  keeping  abreast  of  these  developments,  in  giving 
aid  to  those  who  are  seeking  for  new  lines  of  work  or  to 
improve  old  methods,  that  the  greatest  usefulness  of  this 
Board  must  lie.  The  opportunities  for  useful  service  in 
these  lines,  through  our  agricultural  societies,  through  the 
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lectures  at  the  winter  meetino-  of  the  Board  and  at  the 
farmers'  institutes,  and  through  our  annual  report,  our  crop 
repoi-ts  and  special  bulletins,  are  manifold,  and  will  be 
oreater  in  the  future  than  in  the  past.  Last  and  least,  per- 
haps, in  the  number  of  people  reached,  ])ut  nevertheless  of 
constantly  increasing  importance,  is  the  work  which  we  are 
able  to  do  by  consultation  and  correspondence.  Much  of 
the  information  which  we  publish  and  disseminate  is  of 
interest  to  those  not  engaged  in  agriculture  in  a  commercial 
way,  but  on  a  small  scale  for  their  own  pleasure,  their  profit 
being  found  rather  in  the  satisfaction  of  having  choice  prod- 
ucts of  their  own  raising  for  their  taljles  than  in  the  produc- 
tion of  a  surplus  for  the  market.  I  am  glad  to  be  al)le  to 
say  that  our  work  is  not  unappreciated,  and  that  the  com- 
mendations freely  given  from  many  sources  are  not  the  least 
of  the  factors  that  will  spur  us  to  renewed  eflbrts  in  the  future. 

Changes  in  the  Board. 
Changes  in  membei^hip  resulting  from  elections  by  the 
several  societies  Avill  be  given  in  the  report  of  the  committee 
on  credentials  in  the  proceedings  of  the  annual  meeting. 
The  number  of  ex-oiEcio  members  has  been  increased  by 
the  addition  of  the  State  Forester,  Mr.  Alfred  Akerman, 
under  the  provisions  of  chapter  409  of  the  Acts  of  1904. 
]\[eml)ers  retiring  because  of  expiration  of  term  of  service 
are  :  Arthur  A.  Smith  of  the  Deertield  Valley  Agricultural 
Society  ;  C.  K.  Brewster  of  the  Highland  Agricultural  So- 
ciety ;  and  J.  AV.  Gurney  of  the  Hillside  Agricultural 
Society. 

Meetings  of  the  Board. 

For  the  summer  meeting  of  the  Board,  held  at  the  Mas- 
sachusetts Agricultural  College,  Amherst,  June  1(3,  the  [)lan 
of  having  a  field  day  and  demonstration  work  was  tried,  \\  itli 
marked  success.  The  mixing  and  preparation  of  the  Bor- 
deaux mixture,  the  fumigation  of  a  tree  with  hydrocyanic 
acid  gas,  the  demonstration  of  the  o})eration  of  the  Babcock 
test  and  of  Farrington's  pasteurizer,  with  the  workings  of 
several  ditlerent  makes  of  separators,  were  all  given  prac- 
tical demonstration ;  and,  in  addition,  Prof.  \Vm.  P.  Brooks 
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explained  the  experiments  carried  on  at  the  experiment 
station  in  grass  raising'.  In  the  afternoon  Dr.  Geo.  M. 
Twitchel]  of  Maine  gave  an  interesting  address  on  the 
subject  "Harness  your  forces."  It  is  my  present  plan  to 
make  this  demonstration  work  an  annual  feature  of  the 
summer  meetings  of  the  Board.  A  detailed  account  of  this 
successful  and  valuable  meeting  will  be  found  printed  in 
this  volume. 

The  public  winter  meeting  for  lectures  and  discussions 
was  held  at  South  Framingham,  on  invitation  of  the  Middle- 
sex South  Agricultural  Society,  and  was  one  of  the  most 
successful  for  a  number  of  years,  the  lectures  being  uni- 
formly of  the  tirst  rank  in  thought  and  treatment,  the  dis- 
cussions concise  and  intelligent,  and  the  attendance  fully 
up  to  the  average  in  numl)er  and  })erhaps  above  in  mental 
grasp  and  alertness.  A  pleasant  feature  of  the  meeting 
was  the  visit  to  the  fiirm  of  Mr.  N.  I.  Bowditch  of  the 
Board,  on  the  afternoon  of  the  last  day  of  the  meeting. 
The  lectures  and  discussions  will  l)e  found  printed  in  this 
volume. 

The  annual  business  meeting  of  the  Board  was  held  at 
Boston,  Jan.  10  and  11,  1905.  The  minutes  of  this  meet- 
ing, together  with  the  reports  submitted  by  the  various 
committees,  will  be  found  printed  in  this  volume.  Special 
business  meetings  were  held  at  the  summer  and  winter 
meetings. 

Agricultural  Societies. 

The  incorporated  agricultural  societies  of  Massachusetts 
had  in  the  main  a  successful  year,  both  from  a  financial 
standpoint  and  from  that  of  their  fulfilling  their  mission  in 
assisting  in  the  improvement  of  agriculture  in  the  Common- 
wealth. There  were  a  few  exceptions  to  the  general  rule 
of  financial  success,  caused  by  unfavorable  weather,  and 
perhaps  one  or  two  that  might  have  been  avoided  by  more 
careful  business  management.  The  tendency  of  officers  and 
boards  of  management  is  undoubtedly  in  the  direction  of 
strictly  agricultural  fairs,  two  more  societies  having  adopted 
the  policy  of  excluding  all  fakirs  and  attractions  from  their 
exhibitions,  with  marked  success  from  an  educational  stand- 
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point,  and,  so  far  as  I  have  been  able  to  learn,  without 
financial  loss.  The  attendance  suffered,  to  be  sure,  but  the 
absence  of  bills  of  expense  for  attractions  appears  to  have 
more  than  counterbalanced  the  decrease  in  revenue  from 
this  source.  That  those  who  attended  did  so  from  an  inter- 
est in  agriculture  seems  apparent,  and  there  can  be  no  ques- 
tion but  that  they  had  a  better  opportunity  to  inspect  the 
exhibits  and  draw  useful  lessons  from  them  than  when  their 
attention  was  distracted  by  numerous  outside  attractions. 
Six  of  the  societies  holding  exhibitions  have  adopted  this 
course,  and  of  the  remaining  twenty-four  in  at  least  five 
instances  the  sum  paid  for  attractions  is  so  small  as  to  have 
no  appreciable  effect  on  the  question  of  a  favorable  balance 
at  the  end  of  the  year.  It  is  a  noticeable  and  important 
fact  that  these  societies  are  able  to  meet  their  obligations 
each  year,  even  in  bad  weather,  and  to  lay  up  a  balance  of 
more  or  less  amount  on  the  right  side  of  the  ledger  when 
favored  with  good  conditions.  Their  example  is  commended 
to  the  other  nineteen  for  careful  study  and  consideration, 
with  the  belief  that  if  they  will  adopt  a  policy  of  the  same 
sort  they  will  find  it  to  be  equally  advantageous. 

The  fairs  held  this  year  have  been  generally  fortunate  in 
Aveather  conditions,  though  it  is  inevitable  that  some  should 
suffer  from  rain  and  threatening  weather  every  year.  The 
attendance,  so  far  as  reported  on  by  the  inspectors,  was 
fully  up  to  that  usual  in  the  different  sections,  and  in  some 
cases  was  larger.  The  moral  plane  of  the  exhibitions  has 
been  high.  It  is  to  be  expected  that  objectionable  side 
shows  will  sometimes  obtain  footing  on  fair  g-rounds  under 
false  pretences,  but  all  such  are  reported  to  have  been  sup- 
pressed and  ejected  from  the  grounds.  But  one  infraction 
of  law  was  reported  by  an  ins|)ector,  and  that  is  at  pres- 
ent under  investigation  by  the  committee  on  agricultural 
societies. 

I  would  renew  my  recommendation  of  last  year,  that  the 
societies  pay  careful  attention  to  their  business  manage- 
ment, should  exercise  caution  as  to  the  enoairinof  of  attrac- 
tions,  and  should  establish  a  sinking  fund  from  which 
unavoidable  losses  due  to  bad  weather  or  damage  to  the 
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property  of  the  .society  may  be  paid.  I  would  also  renew 
my  recommendation  for  a  thorough  overhauling  of  the  pre- 
mium lists  of  the  societies.  One  society  was  caught  this 
year  through  its  making  the  old  offer  of  a  sum  for  the  best 
specimen  of  any  other  l)reed  or  variety,  and  had  to  pay  a 
large  sum  for  exhibits  of  no  prominence  or  value  for  other 
piu'poses  than  as  curiosities.  That  society  will  undoubtedly 
provide  against  a  repetition  of  the  trouble,  and  others  should 
take  advantage  of  the  lesson  pointed  out,  and  not  wait  for 
the  bitter  lessons  of  adversity. 

I  would  further  recommend  that  the  societies  employ 
expert  judges,  not  members  of  the  society  or  residents 
within  its  limits,  to  do  the  judging  in  the  live  stock  and 
poultry  classes.  That  this  may  not  be  an  undue  burden  on 
the  poorer  societies,  the  attention  of  the  Board  and  the 
Legislature  is  called  to  the  suggestion  that  the  societies  be 
authorized  to  expend  a  portion  of  the  State  bounty  in  pay- 
ing for  the  services  and  expenses  of  such  judges. 

Farmers'  Institutes. 

The  farmers'  institutes  are  supi)orted  from  the  appro- 
priation for  "the  dissemination  of  useful  information  in 
agriculture,"  which  was  $2,700  for  the  year  1904.  This 
ap})ro})riation  was  sufficient  to  meet  all  bills  for  the  year, 
the  work  having  been  arranged  with  that  end  in  view ;  but 
if  the  increased  appropriation  asked  for  had  been  given, 
much  more  could  have  been  done.  AYith  an  increase  to 
$3,000  a  greater  number  of  meetings  might  be  held  in  sec- 
tions where  they  would  be  appreciated,  and  something  done 
towards  the  holding  of  demonstration  and  field  meetings. 
Without  this  increase  nothing  can  be  done  in  this  line 
except  by  curtailing  work  in  some  other  direction,  there- 
fore development  in  this  field  of  work  must  rest  on  the 
action  of  the  Legislature. 

During  the  institute  year  just  closed  two  circuits  of  insti- 
tutes were  held,  with  good  results  in  saving  of  expense  and 
convenience  of  speakers.  We  have  arranged  with  four 
speakers  from  without  the  State  —  Prof.  J.  W.  Sanborn  of 
Pittsfield,  N.  H.  ;  Prof.  John  Craig  of  Ithaca,  N.  Y.  ;  Prof. 


No.  4.]  REPORT   OF    SECRKTARY.  xiii 

C.  S.  Phelps  of  Chapinvillc,  Conn.  ;  and  Dr.  J.  L.  Hills  of 
Burlino-ton,  Vt.  — to  give  us  a  week's  time  each  during  the 
months  of  January,  February  and  ]March  of  this  year,  and 
Ave  hope  to  arrange  a  good  circuit  of  meetings  for  each  of 
them.  All  these  speakers  are  in  the  first  rank  as  institute 
workers,  and  Avill  have  something  to  offer  of  more  than 
average  value  to  our  farmers.  They  will  not  be  engaged  for 
single  meetings  at  other  times  during  the  institute  season. 

The  institutes  of  the  year  have  been  more  than  commonly 
successful,  both  in  attendance  and  interest.  No  lecture  has 
been  delivered  by  any  speaker  receiving  compensation  from 
the  treasury  of  the  Conmionwealth  that  has  not  been  agri- 
cultural in  its  nature.  One  hundred  and  fourteen  meet- 
ings have  been  held  during  the  year,  under  the  direction 
and  control  of  this  Board.  All  the  societies  represented  on 
the  Board  held  3  or  more  institutes,  except  the  Hingham 
Agricultural  and  Horticultural  Society,  which  held  but  2, 
and  the  Massachusetts  Societ}^  for  Promoting  Agriculture, 
which  is  represented  on  the  Board  by  special  act,  and  holds 
no  institutes,  while  6  societies  held  4  or  more.  Eleven 
other  meetings  have  been  held  in  various  sections  where 
there  is  no  agricultural  society  represented  on  the  Board, 
and  where  there  is  a  demand  for  such  meetings.  The  aver- 
age attendance  for  the  year  has  been  the  largest  since  records 
of  attendance  have  been  kept,  being  109,  as  against  102  for 
last  year,  104  for  1902,  107  for  1901,  91  for  1900  and  94 
for  1899.  At  two  of  the  meetings  the  attendance  was  300 
or  over,  at  21  from  200  to  299,  at  2i)  from  100  to  199,  at 
38  from  50  to  99,  and  at  24  it  was  less  than  50.  During 
the  year  the  work  showed  encouraging  signs  of  progress  in 
certain  sections  Avhere  it  has  heretofore  been  weak,  and  we 
hope  to  be  able  to  make  an  equally  satisfactory  report  for 
the  other  weak  spots  when  the  time  shall  come  for  a  sum- 
ming up  of  the  work  of  1905. 

Nursery  Inspection. 
This  work  has  been  thoroughly  organized  under  the  com- 
petent direction  of  the  present  Nursery  Inspector,  and  the 
third  year  of  the  work  shows  a  further  improvement  in  the 
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condition  of  nurseries.  Such  infractions  of  the  law  reg^ard- 
ing  the  sale  of  nursery  stock  as  have  l)een  reported  durini^: 
the  })ast  3'ear  have  arisen  from  mistake  rather  than  through 
mahce,  and  have  been  of  a  minor  nature.  That  nursery 
stock  from  Massachusetts  nurseries  is  now  considered  as 
free  from  danoer  of  insect  or  fungous  infestation  is  a  grand 
testimonial  to  the  value  of  the  work,  when  we  consider  the 
extremely  dangerous  conditions  that  prevailed  in  many  nurs- 
eries prior  to  the  enactment  of  the  law.  It  is  possible  that 
a  few  perfecting  amendments  may  be  presented  to  the  cur- 
rent Legislature,  but  it  is  in  the  main  working  smoothly  and 
satisfactorily.  The  report  of  the  Nursery  Inspector  will  be 
found  printed  in  this  volume. 

Dairy  Bureau. 

The  secretary  of  the  Board  is  the  executive  officer  of  the 
Bureau,  and,  as  the  head(^uarters  of  the  Bureau  are  in  the 
office  of  the  Board,  he  has  kept  in  close  touch  with  its  work. 
He  has  nothing  but  commendation  for  the  excellent  way  in 
which  it  has  been  carried  on  during  the  year  by  the  general 
agent.  More  inspections  have  been  made  during  the  year 
than  ever  before,  and  fewer  infractions  of  the  laws  relating 
to  dairy  products  detected,  indicating  that  the  past  work  of 
the  Bureau  has  been  efficient,  and  that  present  conditions  in 
the  trade  are  favorable  to  the  producer.  Advanced  work 
has  been  commenced  along  educational  lines.  For  further 
details  see  the  report  of  the  Bm^eau,  printed  in  this  volume. 

Cattle  Bureau. 
I  renew  my  recommendations  of  a  year  ago  in  regard  to 
the  above-mentioned  Bureau.     The  report  of  the  Chief  of 
the  Cattle  Bureau  will  be  found  printed  in  this  volume. 

State  Forester. 
Chapter  409  of  the  Acts  of  1904  establishes  the  office  of 
State  Forester  in  this  Commonwealth.  Provision  is  made 
in  this  law  that  the  State  Forester  shall  be  appointed  an- 
nually by  the  Governor,  that  he  shall  be  a  trained  forester 
who  has  had  technical  education  as  such,  that  he  shall  be 
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ex  officio  a  member  of  the  State  Board  of  Agriculture,  and 
that  his  report  shall  be  printed  in  the  report  of  the  said 
Board.  In  defining  his  duties,  it  provides  that  he  shall 
issue  such  publications  as  he  deems  necessar}- ;  that  he  shall 
visit  such  land  owners  as  may  recjuest  him  to  do  so,  and 
advise  with  them  as  to  the  management  of  their  forest 
property,  but  at  their  expense  ;  that  he  shall  deliver  a  series 
of  lectures  on  forestry  to  the  students  of  the  Massachusetts 
Agricultural  College  ;  and  that  he  may  establish  a  nurser}^ 
for  the  growth  of  forest  trees  on  the  grounds  of  the  said 
college. 

I  regret  that  his  work  should  be  hampered  by  imposing 
the  costs  of  inspection  upon  the  owners  of  forest  areas,  and 
that  some  provision  was  not  made  for  the  purchase  and 
improvement  of  the  waste  areas  of  the  Commonwealth  in 
forest  growth ;  but  it  is  possible  that  these  defects  in  the 
present  law  may  be  remedied  by  future  enactment.  An 
opportunity  for  making  this  work  more  effective  and  of 
introducing  it  to  the  favoral)lo  attention  of  the  farmers  of 
the  Cojumonwealth  was  lost  Avhen  the  position  was  estab- 
lished as  a  separate  office. 

The  report  of  the  State  Forester  will  be  found  printed 
in  this  volume. 

Massachusetts  Agricultural  College. 
As  the  State  Board  of  Agriculture  is  by  law  a  Board  of 
Overseers  of  the  Massachusetts  Agricultural  College,  a  few 
words  in  regard  to  that  institution  would  seem  to  be  in  order. 
I  understand  that  the  college  entered  last  fall  u})on  a  year 
which  promises  to  be  the  most  successful  in  its  history.  The 
entering  class  is  the  largest  on  record,  as  is  also  the  total 
attendance  at  the  colleo;e.  New  buildings  are  needed  for 
tlie  proper  instruction  of  the  large  number  of  young  men 
now  being  received  each  year,  and  it  Avill  not  be  long  before 
further  dormitory  accommodations  will  be  necessary,  or  the 
Commonwealth  will  be  o])liged  to  adopt  the  alternative  course 
of  turning  away  a  larg(>  number  of  those  seeking  entrance. 
The  Board  of  Trustees  of  the  college  will  ask  the  present 
Legislature  to  make  substantial  appropriations  for  the  pur- 


xvi  BOARD    OF   AGRICULTURE.    [Pul).  Doc. 

poses  indicated,  and  I  bespeak  of  the  Legislature  its  favor- 
able consideration  of  the  request.  The  Board  has  this  year, 
as  always,  endeavored  to  keep  in  close  touch  with  the  col- 
lege, and  to  be  of  as  much  assistance  as  possible  in  bringing 
its  work  to  the  attention  of  the  people  of  the  Connnonwealth 
and  supporting  it  in  every  way.  The  summer  meeting  on 
June  16  brought  many  to  visit  it,  and  the  results  of  the  in- 
spection and  the  lessons  learned  could  not  but  be  beneficial 
to  the  college  as  well  as  to  those  present. 

The  Gypsy  and  Brow^n-tail  Moths. 
The  degree  of  infestation  by  these  insects,  and  the  serious 
menace  which  they,  more  particularly  the  gypsy  moth,  afford 
to  the  agriculture  of  the  Commonwealth,  is  fully  treated  in 
the  report  of  the  committee  on  gypsy  moth,  birds  and  insects, 
printed  in  this  volume,  and  the  recommendations  of  that 
committee  leave  little  to  be  said  in  this  report.  I  would, 
how^ever,  add  my  personal  voice  to  the  call  for  aid  in  com- 
batting the  gypsy  moth  that  is  going  up  from  the  people  of 
the  infested  district,  and  from  those  beyond  that  district 
who  thoroughly  understand  the  conditions  and  the  menace 
embodied  in  them. 

Crop  Reports. 

The  publication  of  monthly  crop  reports  has  been  carried 
on  as  heretofore.  The  special  articles  included  in  these 
reports  were:  "The  hay  crop  in  Massachusetts,"  by  Prof. 
Wm.  P.  Brooks;  "The  growing  of  mushrooms,"  by  Dr. 
Geo.  E,  Stone;  "The  gypsy  and  brown-tail  moths,"  by  A. 
H.  Kirkland,  M.S.;  "Harvesting  and  marketing  apples," 
by  Prof.  F.  A.  Waugh  ;  "Breeds  for  the  farm,  and  farmers 
as  poultry  breeders,"  by  John  H.  Robinson;  and  "Bee 
keeping :  how  to  meet  its  dangers  and  difficulties,"  by  Bur- 
ton N.  Gates.  All  but  the  last  one  were  illustrated.  LTp- 
Avards  of  1,000  copies  of  these  bulletins  have  been  called  for 
during  the  year,  largely  because  of  these  special  articles ; 
and  many  of  them  hav(^  been  coupled  with  the  request  that 
the  writer's  name  be  placed  on  the  permanent  mailing  list. 
So  many  additions  were  made  in  this  way  that  the  edition 
increased  from  3,400  for  May  to  3,800  for  October.     The 
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edition  of  the  bulletin  for  July  was  4,500,  because  of  the 
special  demand  for  information  on  the  gypsy  and  brown-tail 
moths,  particularly  the  gypsy.  It  was  thought  that  this 
number  would  suffice  for  the  demands  of  another  year,  but 
the  edition  is  now  nearly  exhausted.  The  crop  report  has 
been  entered  as  second-class  matter  at  the  Boston  post-office 
under  the  authority  of  act  of  Congress  of  June  6,  1900, 
with  the  result  that  an  appreciable  saving  has  been  made 
in  the  cost  of  mailing. 

Nature  Leaflets. 
The  following  illustrated  nature  leaflets  were  issued 
during  the  year:  "Massachusetts  weeds"  and  "Potato 
rots,"  by  Dr.  Geo.  E.  Stone  ;  and  "  Hints  for  out-door  bird 
stud3%"  in  four  parts,  by  Edward  Howe  Forbush.  There 
has  been  an  increased  call  for  these  leaflets  by  teachers  in 
the  public  schools  and  by  pupils  in  the  normal  schools. 

Extracts  fro:m  the  Trespass  Laws. 
Chapter  444  of  the  Acts  of  1904  requires  that  the  secre- 
tary of  the  State  Board  of  Agriculture  cause  to  be  printed 
such  extracts  from  the  trespass  laws  as  in  his  opinion  will 
tend  to  prevent  depredations  on  farm  and  forest  lands,  on 
durable  material,  and  to  furnish  not  less  than  five  copies  to 
any  reputable  person  applying  therefor,  and  to  send  one 
copy  annually  to  each  post-office  in  the  Commonwealth. 
There  being  no  appropriation  made  for  the  canying  out 
of  the  provisions  of  this  act,  a  full  compliance  with  its 
requirements  has  been  impossible.  One  thousand  copies  of 
a  cloth  poster  were  printed,  at  an  expense  of  $40.48,  and 
paid  for  from  the  appropriation  for  incidental  and  contingent 
expenses  in  the  office  of  the  secretary,  and  the  necessary 
postage  was  paid  from  the  same  appropriation.  The  posters 
were  received  on  July  18,  and  since  that  date  7(59  copies 
have  been  distributed,  —  210  to  residents  of  cities  and  559 
to  residents  of  towns.  Lack  of  funds  prevented  the  send- 
ing of  a  copy  to  post-offices.  Letters  calling  for  the  extracts 
have  complained  bitterly  of  depredations  on  the  property 
of  the  writers,  and  it  is  hoped  that  these  posters  Avill  act  as 
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a  deterrent  in  the  future.  An  appropriation  of  $300  has 
been  asked  for  printing  and  distributing  these  posters  for 
the  current  year,  as,  witli  an  increased  demand  which  is 
likely  to  arise,  it  will  be  impossible  to  meet  the  expenses 
from  our  appropriation  for  incidentals. 

Abandoned  Farms. 

The  efforts  of  this  oflice  to  make  known  the  locations  and 
to  secure  the  reoccupancy  of  farms  in  this  Commonwealth 
for  sale  at  a  low  price  in  proportion  to  theu'  productive 
capacity,  begun  under  the  provisions  of  chapter  280  of  the 
Acts  of  1891,  were  discontinued  after  the  publishing  of  the 
ninth  edition  of  the  descriptive  catalogue,  in  September, 
1901.  In  these  catalogues  descriptions  of  747  farms  were 
published,  the  total  number  of  catalogues  issued  being 
20,500.  The  number  of  all  farms  in  the  State  by  the 
census  of  1885  was  45,010.  At  the  time  of  issuing  the 
final  catalogue  334  of  the  farms  advertised  had  been  re- 
ported to  this  oiBce  as  sold,  and  122  descriptions  had  been 
withdrawn  from  the  catalogue  at  the  request  of  the  owners. 
There  are  no  statistics  to  show  what  changes  of  ownership 
have  since  taken  place  in  the  farms  catalogued,  but,  as  the 
tendency  has  been  more  and  more  strongly  from  the  city  to 
the  country,  it  is  believed  that  few  if  any  of  these  farms 
are  now  unoccupied  during  portions  of  the  year,  if  the 
buildings  are  habitable,  or  the  land  suitable  for  farming  pur- 
poses connected  therewith  can  l)e  utilized  by  neighboring 
farmers  to  a  greater  or  less  extent. 

Farm  property,  like  any  other  species  of  real  estate,  goes 
onto  the  market  from  time  to  time  for  various  reasons,  and 
its  sale  does  not  necessarily  mean  a  loss  to  the  community 
or  to  agriculture.  Frequently  a  sale  results  in  appreciable 
gain  to  both.  It  is  believed  that  when  Massachusetts  farms 
are  sold  they  bring  fair  prices,  and  that  the  upward  tendency 
of  prices  has  been  marked  during  recent  years,  especially 
in  suburban  communities  and  in  localities  particularly 
adapted  to  the  finer  branches  of  agriculture,  such  as  dairy- 
ing, fruit  growing,  poultry  keeping,  market  gardening, 
tobacco  raising,  floriculture,  etc. 
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A  record  kept  of  requests  to  tliis  office  by  letter  for  cata- 
logues or  iuformatiou  about  farm  property  since  Jan.    1, 

1903,  shows  the  following:  total  requests,  595;  from  Mas- 
sachusetts, 204;  New  York,  132  ;  Illinois,  31  ;  Connecticut, 
22;  New  Jersey,  23;  Ohio,  21;  Pennsylvania,  19;  Rhode 
Island,  15;  scattering,  128.  Thirt3'-seven  States  and  Terri- 
tories were  represented  in  these  calls,  and  20  requests  came 
from  foreign  countries,  including  Canada  and  th(^  Provinces, 
Brazil,  Greece,  Australia,  France,  England  and  South  Africa. 

Legislation. 
The  legislation  of  1904  having  reference  to  the  Board  of 
Agriculture  or  to  the  agricultural  societies  was:  "An  Act 
making  appropriations  for  salaries  and  expenses  in  the  office 
of  the  State  Board  of  Agriculture,  and  for  sundry  agricul- 
tural expenses"  (chapter  65)  ;  "An  Act  relative  to  the  tem- 
porary industrial  camp  for  prisoners"  (chapter  243)  ;  "An 
Act  relative  to  printing  and  binding  certain  public  docu- 
ments"  (chapter  388)  ;  "An  Act  making  an  appropriation 
for  exterminating  contagious  diseases  among  horses,  cattle 
and  other  animals"  (chapter  56)  ;  for  a  deficiency  in  said 
appropriation  for  1903  (chapter  135)  ;  "An  Act  to  estab- 
lish the  office  of  State  Forester"  (chapter  409)  ;  "  An  Act 
to  prohibit  depredations  on  farm  and  forest  lands  "  (chapter 
444)  ;  also,  "  Resolve  to  provide  for  compensating  owners 
of  animals  killed  in  exterminating  the  foot  and  mouth  dis- 
ease" (chapter  17);  and  "Resolve  to  provide  additional 
compensation  for  certain  owners  of  animals  killed  in  exter- 
minating the  foot  and  mouth  disease  "  (chapter  29). 

Publications. 
The  following  jiublications  were  issued  by  this  office  in 

1904,  most  of  which  may  be  obtained  on  application  :  — 
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Pages. 

Number. 

Bate  of  Issue. 

AoTieulture  of  IMassacliusetts.  190:1,  . 

745* 

Lo,000 

June    10. 

Crop  Report  No.  1,    . 

40 

3,400 

June     4 . 

Crop  Report  No.  2,    . 

40 

3,500 

July      2. 

Crop  Rejjort  No.  ?>,    . 

40 

4,500 

Aug.      5. 

Crop  Report  No.  4,    . 

40 

3,400 

Aug.  31. 

Crop  Report  No.  o,     . 

40 

3,700 

Get.       4. 

Crop  Report  No.  G,     . 

40 

3,800 

Nov.      7. 

Nature  Leaflet  No.  20, 

8 

700 

July    12. 

Nature  Leaflet  No.  2], 

4 

700 

July    18. 

Nature  Leaflet  No.  22,        .          .          . 

8 

700 

Aug.     5. 

Nature  Leaflet  No.  23, 

8 

700 

Aug.     5. 

Nature  Leaflet  No.  24, 

8 

700 

Aug.    11. 

Nature  Leaflet  No.  25, 

8 

700 

Aug.   11. 

*  Inchidiiig  sixteentli  annual  report  of  the  Hatch  Experiment  Station  of  the 
Massachusetts  Agricultui-al  College,  175  pages. 


There  were  also  issued  in  pamphlet  form  tlie  following 
excerpts  from  the  "  Agriculttire  of  Massachusetts,"  1903: 
annual  reports  of  the  Dairy  Bureau,  Chief  of  the  Cattle 
Bureau,  and  State  Nursery  Inspector;  "Outlook  for  New 
England  agriculture,"  by  Dr.  Geo.  M.  Twitchell ;  "  A  forest 
policy  for  Massachusetts,"  by  Dr.  B.  E.  Fernow;  "Pro- 
gressive and  profitable  poultry  culture,"  l)y  Dr.  A.  A.  Brig- 
ham  ;  "Bee  keeping:  its  pleasures  and  profits,"  by  Dr. 
Jas.  B.  Paige;  "The  management  of  poultry  on  small 
farms,"  by  John  II.  Robinson  ;  and  the  s})ecial  report  on 
"The  destruction  of  birds  by  the  elements  in  1903-04,"  by 
Edward  Howe  Forbush. 
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Legislative  Appropriations  :  Board  of  Agriculture. 


1904. 

1903. 

Objects  foe  which  appropriated. 

Appropriated. 

Used. 

Appropriated. 

Bounties  to  societies, 

$18,000 

00 

$17,518 

10 

$17,400    00 

Salaries  of  secretary  and  clerks, 

G,2()0 

00 

G,200 

00 

G,200  00 

Travelling   and   necessary  ex- 

penses of  Board,  . 

l,oOO 

00 

1,25G 

04 

1,500  00 

Lectures  before  the  Board,  etc., 

GOO 

00 

598 

94 

GOO  00 

Dissemination  of  useful   infor- 

mation in  agriculture,  . 

2,700 

00 

2,G99 

79 

3,000  00 

Travelling   and    necessarv  ex- 

penses of  the  secretarj'. 

oOO 

00 

24:5 

OG 

500  00 

Printing  15,000  copies  of  "Ag- 

ricidture  of  Massaeliusetts,"  . 

6,000 

00 

5,GG7 

80 

6,000  00 

Work  of  the  Dairv  Bureau,  in- 

cluthng  salaries,  . 

8,200 

00 

8,200 

00 

8,400  00 

State  nurserv  ins^jection,  . 

1,000 

00 

818 

12 

1,000  00 

Incidental    and    contingent  ex- 

l)enses,          .... 

800 

00 

800 

00 

800  00 

Printing  and  furnishing  extracts 

from  the  trcs^jass  laws. 

- 

- 

- 

- 

300  00 

Totals,      .... 

$-45,500 

00 

$44,002 

45 

$45,700  00 

The  Legislature  of  1904  also  appropriated  $67,000  for 
exterminating  contagious  diseases  among  horses,  cattle  and 
other  animals. 

Press  Bulletins. 

The  issuing  of  press  bulletins  containing  abstracts  of  the 
publications  of  the  Board  has  been  continued  during  the 
year.  AVe  wish  to  thank  the  press  of  the  State  for  their 
courteous  treatment  of  these  bulletins,  and  for  the  wide 
publicity  which  they  have  given  these  abstracts.  In  this 
way  we  are  enabled  to  reach  many  citizens  of  the  Common- 
wealth, and  bring  to  their  attention  information  which  we 
have  prepared  for  their  use,  and  of  which  they  might  not 
otherwise  become  aware.  The  large  number  of  calls  for  our 
crop  reports,  referred  to  under  that  heading,  shows  that 
these  abstracts  receive  a  wide  circulation  and  serve  a  useful 
puq)ose. 

Respectfully  submitted, 

,L   LEWIS    ELLSWORTH, 

Secretary. 
Boston,  Jan.  10,  li)05. 


Xxii  BOARD    OF    AGRICULTURE.     [Pub.  Doc. 


Summary  of  Crop  Conditions,  1904. 


The  wet  weather  of  May  delayed  farm  work,  and  at  the 
close  of  the  month  it  was  somewhat  in  arrears.  Pastures 
and  mowings  wintered  well,  as  a  rule,  secured  a  good  start, 
and  at  the  close  of  the  month  the  prospect  for  grass  was 
never  better.  Fall  seeding  generally  wintered  well  and 
got  a  good  start.  The  apple  bloom  was  unusually  heavy. 
Peach  trees  were  badly  winter- killed,  and  bloomed  only  in 
a  few  localities  ;  cherries  and  plums  made  a  full  bloom,  but 
there  were  some  complaints  of  a  light  pear  bloom.  Few 
insects  appeared,  and  they  did  but  little  damage.  Spraying 
is  generally  practised  by  fruit  specialists,  and  growing  in 
favor  with  farmers.  Farm  help  was  fairly  plent}^ ;  average 
wages,  $20  per  month  with  board,  and  $1.50  per  day,  or 
higher,  without  board.  There  was  a  slight  increase  in  the 
acreage  of  potatoes. 

Insects  did  less  damage  than  usual  in  June.  Indian  corn 
was  reported  as  small  and  backward,  but  of  good  color  and 
otherwise  thrifty.  Haying  was  just  beginning  at  time  of 
making  returns,  with  the  crop  not  more  than  an  average 
one,  the  damage  from  winter-killing  being  more  serious  than 
was  expected.  The  acreage  of  early  potatoes  was  consider- 
ably increased,  with  crop  somewhat  backward,  but  generally 
promising  well.  Early  market-garden  crops  generally  made 
good  yields,  and  brought  prices  fully  up  to  the  average. 
The  flow  of  milk  was  well  maintained,  with  prices  for  dairy 
products  showing  a  tendency  to  seek  a  lower  level.  Dairy 
cows  were  somewhat  more  plentiful  than  usual,  Avith  prices 
easier.  Pastures  were  generally  in  good  condition.  Straw- 
berries were  a  fair  crop.  Plums  and  cherries  promised  good 
yields.     Apples  set  well  and  promised  well. 

In  July  insects  did  very  little  damage.     Indian  corn  Avas 


No.  4.]  MASSACHUSETTS   CROPS.  xxiii 

still  backward,  but  coining  forward  rapidly,  and  very  prom- 
ising. Much  of  the  crop  is  used  for  ensilage.  Haying  was 
practically  completed,  the  crop  exceeding  expectation,  and 
being  above  average  in  quantity  and  of  excellent  quality. 
The  amoiuit  of  forage  crops  planted  was  slightly  less  than 
usual,  but  all  promised  well.  Market-garden  crops  showed 
unusually  good  yields,  with  prices  lower  than  usual,  but  not 
too  low  for  profit.  Few  early  potatoes  had  been  dug,  but 
the  crop  promised  well.  Returns  did  not  indicate  that  the 
apple  crop  would  be  up  to  the  average  of  a  bearing  year. 
Pears  promised  but  a  light  cro}) ;  plums  a  heavy  crop ; 
peaches  much  below  the  normal ;  grapes  promised  well ; 
cranberries  much  below  average,  owing  to  late  frosts  and 
hail.  Pastures  were  reported  as  short  and  dry  in  some  sec- 
tions, but  the  rains  of  the  closing  days  of  the  month  cor- 
rected this  condition.  Rye,  oats  and  barlej^  were  reported 
to  be  unusual]}^  good  crops. 

Indian  corn  continued  somewhat  backward  durins:  Auiiust, 
but  was  earing  well,  and  promised  a  good  crop.  Rowen 
promised  more  than  an  average  crop,  and  would  have  been 
even  better,  save  that  the  first  crop  was  cut  too  late  on 
many  fields.  Potatoes  were  somewhat  backward,  but  the 
vines  were  very  heavy  and  a  good  crop  promised,  though 
blight  was  general  in  eastern  sections,  with  some  complaints 
of  rot.  The  acreage  of  tobacco  was  little  changed,  and  one 
of  the  finest  crops  ever  secured  was  in  prospect.  Pastures 
have  seldom  been  in  better  condition.  Oats  gave  a  very 
good  cro}),  with  barley  unusually  good  as  a  forage  crop  and 
little  raised  for  grain. 

Uncut  corn  Avas  severely  damaged  b}-  frosts  on  September 
22  and  23.  More  than  an  average  crop  of  rowen  Avas  se- 
cured, and  fall  feed  was  in  excellent  condition  in  most  sec- 
tions. Less  fall  seeding  than  usual  was  done,  but  where 
l)ut  in  early,  a  good  catch  was  reported.  Onions  were  con- 
siderably below  a  normal  croj),  though  perhaps  better  than 
previously  expected.  Root  crops  generally  promised  well, 
though  there  were  some  complaints  of  injury  from  frost. 
Celery  and  other  late  market-garden  crops  promised  well. 
In  the  western  counties  an   extraordinarily  heavy  crop  of 
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apples  was  reported,  but  in  central  and  eastern  sections  it 
was  somewhat  light,  as  a  rule.  Pears  were  a  fair  crop ; 
peaches  very  few  ;  grapes  good,  but  injured  by  frost ;  cran- 
berries suffered  still  further  from  the  frosts,  and  was  one  of 
the  lightest  crops  of  recent  years. 

Reports  from  correspondents  the  last  of  Octol^er  showed 
that  Indian  corn  that  was  well  ripened  and  harvested  prior 
to  the  heavy  frosts  of  September  22  and  23  gave  a  fine  crop 
both  of  grain  and  stover.  As  a  whole,  the  crop  w^as  below 
the  normal.  Ensilage  corn  was  more  generally  secured  in 
good  order  than  was  that  raised  for  grain.  Root  crops 
were  generally  a  good  average,  and  where  raised  for  market 
brought  at  least  average  prices.  Potatoes  rotted  badly  in 
some  sections,  but  Avhere  rot  did  not  occur  gave  a  ver}' 
heavy  yield  and  proved  profitable,  though  bringing  less  than 
average  prices.  Celery  was  a  good  crop.  Fall  feed  held 
good,  and  farm  stock  went  into  the  barns  in  unusually  line 
condition.  Less  fall  seeding  than  usual  was  done,  but  both 
early  and  late  appeared  to  be  doing  well.  Prices  for  crops 
raised  for  luarket  appeared  to  have  a  lower  trend  than  for 
the  past  few  years,  due  in  a  large  measure,  doubtless,  to 
uncommonly  heavy  yields  in  many  of  the  leading  crops. 
Of  131  correspondents  answering  the  question,  "How  have 
prices  for  crops  raised  for  market  compared  with  former 
years?"  20  spoke  of  prices  as  higher  than  usual,  7  as  good, 
59  as  average  and  43  as  lower  than  usual.  Prices  for 
market-garden  crops,  potatoes  and  apples  generall}^  ruled 
lower  than  usual,  Avhile  dairy  and  poultry  products  ruled  as 
high  or  higher  than  usual. 

Sixty-six  correspondents,  a  bare  majority,  considered  hay 
to  have  been  among  the  most  profitable  crops  ;  44,  pota- 
toes ;  K),  corn;  11,  tobacco;  8,  sweet  corn;  7,  onions; 
7,  cabbage,  etc.  Forty  correspondents,  less  than  one- 
third,  reported  apples  as  among  the  least  profitable  crops  ; 
31,  potatoes;  22,  corn;  8,  cabbage;  6,  onions;  (3,  scjuash ; 
4,  tomatoes,  etc. 

Concerning  the  profits  of  the  season,  it  may  be  said  that 
market  gardeners  generally  had  a  profitable  season,  though 
not  as  good  as  last  year.  Dairj'nien  generally  did  well, 
and  went  into  the  winter  with  well-filled  barns  and  stock  in 
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good  condition.  Poultry  raisers  received  good  prices  for 
their  products.  Horticulturists  had  })erhaps  the  most  cause 
to  complain,  owing  to  the  damage  to  peach  trees  from  the 
severe  winter,  the  low  price  of  ap})les  and  the  high  price  of 
barrels.  Of  the  132  correspondents  answering  the  (juestion, 
"Considered  as  a  whole,  has  the  season  been  a  profitable 
one  for  your  farmers?"  64  considered  the  season  to  have 
been  a  profitable  one,  32  fairly  profitable,  19  an  average 
season  for  profit,  8  hardly  an  average  one,  and  15  that  it 
had  not  been  a  profitable  season. 

Massachusetts  Weather,  1904. 

[Compiled  from  Data  furnished  bv  the  Xew  England  Weather  Service.] 

The  ^veather  of  January  was  unusually  severe,  with  cold 
waves  of  marked  intensity,  heavy  and  frequent  storms,  gales 
of  great  force,  and  snowfall  of  unusual  depth.  The  monthly 
mean  temperature  was  decidedly  below  the  normal,  being  8° 
lielow  in  interior  portions  of  the  State.  The  total  snowfall 
for  the  month  ranged  from  4  inches  on  the  coast  to  about  50 
inches  in  some  interior  sections.  As  a  whole,  January  may 
be  considered  one  of  the  most  severe  months  of  the  last 
century. 

In  February  the  monthly  mean  temperatures  were  again 
below  the  normal  at  all  stations,  the  snowfall  in  excess  of 
the  average,  though  below  the  preceding  month  in  amount ; 
and  the  month  was  also  characterized  by  severe  and  per- 
sistent storms  alonof  the  coast,  durino;  which  the  wind  blew 
with  great  violence.  The  month  was  a  fitting  climax  to  a 
winter  that,  so  far  as  temperatures  are  concerned,  is  unprec- 
edented in  the  oiEcial  records. 

In  March  the  temperature  at  most  points  was  below  the 
average  for  the  month,  but  with  deficiencies  less  marked 
than  in  the  preceding  months.  The  same  was  true  of  the 
precipitation,  mostly  in  the  form  of  snoAV.  The  storms  of 
the  month  were  less  severe  and  fewer  in  number  than  usual. 
The  month  closed  with  moderate  weather,  during  which  the 
snow  disappeared  except  in  protected  places,  giving  condi- 
tions favorable  to  the  beginning  of  farm  operations. 

April  was  very  unpleasant,  the  weather  being  unusually 
cold  and  wet.     A^'^ith  slight  exceptions,  the  month  was  tlu' 
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coldest  of  its  name  on  record.  The  precipitation  was  re- 
markably heavy,  though  well  distributed  through  the  period 
and  over  the  territory.  The  monthly  amounts  were  among 
the  largest  recorded  for  April.  At  the  close  of  the  month 
the  season  was  generally  estimated  to  be  from  ten  to  fifteen 
days  behind  the  average. 

The  opening  week  of  May  was  clear  and  sunshiny,  with 
almost  an  entire  alxsence  of  rainfall,  and  temperatures  gen- 
erally above  the  seasonal  average,  the  days  being  quite  warm 
and  the  nights  cooler  than  usual.  Rain  on  the  9tli  and  10th 
was  followed  by  several  days  of  unsettled  but  generally  fair 
weather,  ending  with  copious  rainfall  on  the  19tli.  The  tem- 
perature varied  but  little  from  the  normal.  The  weather  of 
the  remainder  of  the  month  was  characteristic  of  the  season, 
—  clear  to  partly  cloudy  skies,  with  well-distributed  showers. 
The  temperature  of  this  period  was  continuously  above  the 
average.  May  as  a  whole  was  a  very  pleasant  month,  the 
weather  being  well  suited  to  farm  operations. 

The  weather  of  June  Avas  marked  by  an  abundance  of 
sunny  days  and  a  deficiency  of  rainfall.  In  a  few  sections 
there  were  violent  local  storms,  but  over  the  greater  part  of 
the  State  there  was  need  of  rain  at  the  close  of  the  month. 
General  light  rains  on  the  29th  and  30tli  practically  broke 
the  drought.  A  conspicuous  feature  was  the  rather  low 
temperature  during  the  days,  and  uniformly  and  exception- 
ally cool  nights.  The  daily  mean  temperatures  were  below 
the  seasonal  average  continuously,  the  5th  excepted,  until 
the  17th,  but  during  the  closing  decade  were  near  the  nor- 
mal. The  monthly  rainfall  was  little  more  than  half  the 
usual  amount,  but  was  well  distributed  through  the  period, 
so  that  the  effect  of  the  deficiency  was  less  marked  than 
would  otherwise  have  been  the  case.  Excepting  the  low 
temperatures,  the  weather  of  June  was  very  pleasant. 

July  was  notable  for  conditions  near  the  seasonal  in  pre- 
cipitation, temperature  and  sunshine.  The  })recipitation, 
thoush  below  normal,  was  so  well  distributed  that  the  de- 
ficiency  was  hardly  noticeable.  Thunderstorms  were  less 
frequent  than  usual,  but  in  some  sections  unusually  violent. 
The  temperature  was  remarkable  for  equable  distribution 
and  uniform  high  rani>(»  of  the  maxima  and  minima,  with  an 
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absence  of  extremes  in  both.  Sonic  (juite  warm  weather  was 
experienced  in  interior  sections,  and  on  the  coast  tlierew^ere 
several  days  of  mnggy,  oppressive  weatlier,  though  the  maxi- 
mum temperature  was  under  90°.  Viewed  as  a  wliole,  July 
was  a  very  pleasant  month. 

August  opened  with  several  days  of  warm,  showery 
weather,  with  mugg}",  oppressive  atmospheric  conditions. 
A  week  of  cool  weather,  with  scattered  showers,  followed. 
During  the  remainder  of  the  month  the  weather  was  marked 
by  periods  of  a  few  warm  days,  alternating  with  like  periods 
of  cool  weather,  with  the  mercury  considerably  below  the 
average.  The  outcome  was  a  monthly  mean  considerably 
below  the  normal.  The  precipitation  was  below  the  average 
from  20  to  30  per  cent,  but  was  quite  equably  distributed, 
so  that  there  Avas  little  complaint  of  drought.  Local  storms 
were  less  frequent  and  violent  than  usual  during  August. 
The  weather  was  very  pleasant,  with  a  notable  deficiency  of 
hot,  humid  days  frequently  characteristic  of  August. 

September  will  go  on  record  as  a  month  of  unusually  few 
rainy  days,  with  al)undant  sunshine,  but  with  a  heavy  total 
rainfall.  During  the  first  decade  there  was  very  little  rain, 
but  on  the  14th  and  15th  a  downpour  that  has  been  but  sel- 
dom equalled,  with  almost  an  entire  al)sence  of  rain  during 
the  remainder  of  the  month.  The  temperature  records  also 
show  pronounced  extremes.  The  maxima  ranged  in  the  cSOs 
on  a  number  of  days,  witli  muggy,  oppressive  temperature, 
and  on  the  22d  and  2od  drop[)ed  suddenly  to  points  ranging 
from  slightly  above  freezing  in  some  sections  to  several  de- 
grees below  in  others.  The  monthly  mean  temperature  did 
not  depart  greatly  from  the  normal.  Notwithstanding  these 
unusual  conditions,  September,  considered  as  a  whole,  was 
a  pleasant  month. 

The  first  week  of  October  was  generally  pleasant,  with 
abundant  sunshine.  A  week  of  overcast  weather  followed, 
during  which  more  or  less  rain  fell  in  about  all  sections. 
Fair  weather,  mostly  Avith  clear  skies,  again  obtained,  and 
continued  through  the  18th,  followed  by  a  widespread 
storm  of  nuich  intensity  on  the  20th  and  21st.  During  this 
storm  the  winds  along  the  coast  atfjiined  hurricane  force, 
and   caused   considerable   loss   of  life  and  of  shipping,  and 
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much  damage  to  shore  and  other  property.  The  weather 
was  fair  and  very  pleasant  through  most  of  the  remaining 
days  of  the  month.  Taking  the  month  as  a  whole,  the 
temperature  was  practically  normal.  While  rain  fell  on 
about  the  average  number  of  days,  the  monthly  amounts 
were  much  below  the  average,  and  in  many  sections  were 
little  if  any  above  half  of  the  normal  October  rainfall. 
Generally  speaking,  the  weather  of  October  was  favorable 
to  farming  operations. 

November,  as  a  whole,  was  a  dry,  cold  month.  The  low 
temperature  was  determined  by  the  uniform  and  continued 
low  temperature  rather  than  the  minimum  of  the  month. 
The  month  opened  cold,  and  the  daily  temperature,  almost 
without  a  break,  was  below  the  average  till  its  close. 
There  was  also  a  marked  deficiency  in  the  precipitation,  the 
monthly  amounts  in  most  instances  being  little- in  excess  of 
one-half  the  monthly  normals  for  November.  The  chief 
storm,  and  during  which  the  major  portion  of  the  precipita- 
tion occurred,  was  on  the  loth  and  14th,  snow  falling  in 
the  interior  and  western  sections,  and  rain  along  the  coast. 
Precipitation  occurred  on  an  average  of  six  dnys  only,  and 
the  abundant  fair  weather  and  sunshine  were  very  favor- 
able to  all  out-door  pursuits,  and  particularly  to  farming 
interests. 

December  was  characterized  by  a  continuation  of  the 
weather  conditions  that  obtained  through  November,  i.e., 
abnormally  low  temperatures,  with  the  precipitation  con- 
siderably below  the  seasonal  average.  While  temperature 
during  the  "  cold  spells"  did  not  fall  so  low  as  in  December 
of  several  other  years,  it  was  almost  continuously  low,  the 
means  for  each  day,  with  slight  exceptions,  being  several 
degrees  below  the  normals.  Excepting  in  some  of  the 
eastern  sections,  the  monthly  snowfall  was  below  the  aver- 
age. However,  on  account  of  the  low  temperature,  the 
melting  was  slow,  and,  notwithstanding  the  small  fall  of 
snow,  there  was  the  usual  amount  of  sleighing.  The  cold 
weather  was  very  favorable  to  the  ice  harvest,  and  the  har- 
vesting began  early  and  progressed  under  favorable  circum- 
stances. 
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Meteorological  Observatory  of  the  Hatch  Experi- 
ment Station  (Massachusetts  Agricultural  Col- 
lege), Amherst. 

[Latitude,  42°  23'  48.5"  N. ;  longitude,  72'  31'  10  "  W.  Ileiglit  of  Ijaroiueter  aljove  ground, 
51  feet;  above  sea  level,  273.5  feet.    Height  of  wind  instruments,  72  feet.] 


Annual  Summary  for  1904. 


Pressure  {in  Inches). 

Maximum  reduced  to  freezing,  30.&3, 
March  5,  10  A.M. 

Minimum  reduced  to  freezing,  28.42,  No- 
vember 13,  10  P.M. 

Maximum  reduced  to  freezing  and  sea 
level,  30.96,  March  5, 10  a.m. 

Minimum  reduced  to  freezing  and  sea 
level,  28.73,  November  13,  10  p.m. 

Mean  reduced  to  freezing  and  sea  level, 
30.034. 

Annual  range,  2.23. 

Air  Temjierature  (in  Degrees  F.).* 
Highest,  94.5,  July  19,  3  P.M. 
Lowest,  — 26.0,  January  5,  7.30  A.M. 
Mean,  43.9. 

Mean  of  means  of  max.  and  min.,  44.0. 
Mean  sensible  (wet  bulb),  39.5. 
Annual  range,  120.5. 
Highest  mean  daily,  79.5,  June  20. 
Lowest  mean  dail}',  — 12.7,  January  5. 
Mean  maximum,  .54.9. 
Mean  minimum,  33.1. 
Mean  daily  rauge,  21.8. 
Greatest  daily  range,  49.0,  October  17. 
Least  daily  range,  3.5,  March  22. 

Humidity. 

Mean  dew  point,  35.5. 
Mean  force  of  vapor,  .354. 
Mean  relative  humidity,  77.0. 

Wind.  —  Prernilinrf  Direction,  West. 
Summari/  (Per  Cent). 
South,  20. 
North-west,  12. 
North,  north-west,  12. 
North,  10. 
West,  10. 
Other  directions,  36. 


Total  movement,  46,994  miles. 

Greatest  daily   movement,  450  miles,  No- 

vemlter  14. 
Least  daily  movement,  0  miles,  January  6. 
Mean  daily  movement,  128  miles. 
Mean  hourly  velocity,  5.3  miles. 
Maximum  pressure,  per  square  foot,  23.5 

pounds  =  69  miles  per  hour,  February 

8,  2  A.M.,  W.N.W.,  October  21,  12  M., 

S.S.E. 

Precipitation  (in  Inches) . 
Total  precipitation,  rain  or  melted  snow, 

45.30. 
Number  of  days  on  which   .01  or  more 

rain  or  melted  snow  fell,  126. 
Snow  total,  in  inches,  59^. 

Weather. 
Mean  cloudiness  observed,  51  per  cent. 
Totiil  cloudiness  recorded    by  sun  ther- 
mometer, 2,053  hours  =  46  per  cent. 
Numljer  of  clear  days,  142. 
Number  of  fair  days,  96. 
Number  of  cloudy  days,  128. 

Bright  Sunshine. 

Number  of  hours  recorded,  2,401  =  54  per 

cent. 

Dates  of  Frosts. 

Last,  April  23. 
First,  September  22. 

Dates  of  Snow. 
Last,  April  20. 
First,  0<-tober  12. 
Total  days  of  sleighing,  85. 

Gales  of  SO  or  More  Miles  per  Ilour. 
February  8,  69  miles,  W.N.W.;  IMan-h  3, 
54   miles,  N.W. ;    April    2,  56    miles, 
N.E.;  September  30,  .54  miles,  W.N. W.; 
October  21,  69  miles,  S.S.E. 


*  Temperature  in  ground  shelter. 


J.  E.  OSTRANDEK,  Meteorologist. 
G.  W.  Patch,  Observer. 


SPECIAL  BUSINESS  MEETINGS 

OF  THE 

Board   of  Agriculture 

1904. 


SPECIAL  BUSINESS  MEETINGS  OF  THE  BOAKD. 


A  special  business  meeting  of  the  Board  of  Agriculture 
was  held  at  the  Amherst  House,  Amherst,  June  15,  1904, 
at  7.30  o'clock  p.m.,  First  Vice-President  Sessions  presid- 
ing. 

Present:  Messrs.  Allen,  Anderson,  Bradway,  Brewster, 
Burt,  Danforth,  Albert  Ellsworth,  J.  L.  Ellsworth,  Goodell, 
Gurney,  Jewett,  Lane,  Leach,  Mason,  Nye,  Paige,  Perham, 
Peters,  Pratt,  Reed,  Richardson,  Ross,  Sessions,  Shaylor, 
Smith,  Spooner,  Turner,  Wellington  and  Worth. 

Dr.  Fernald,  State  Nursery  Inspector,  gave  a  verbal 
account  of  the  work  of  nursery  inspection  of  the  present 
year. 

Dr.  Peters,  chief  of  the  Cattle  Bureau,  submitted  his 
fifth  semiannual  report,  which  was  accepted. 

VofeiJ,  That  the  secretary  be  instructed  to  prepare  and 
send  to  the  officers  of  the  agricultural  societies  a  circular, 
asking  them  to  exercise  caution  in  regard  to  the  use  of  the 
grounds  occupied  by  tenants ;  that  the  nature  of  the  games 
and  shows  allowed  be  strictly  within  the  law  ;  and  that  the 
inspectors,  in  making  their  annual  reports,  state  in  full  any 
illegal  features  that  were  allowed  on  the  grounds  during  the 
annual  fairs. 

Voted,  That  the  legislative  committee  be  instructed  to 
consider  the  advisability  of  changes  in  the  laws  relating  to 
the  Board  of  Agriculture  and  the  agricultural  societies. 

Voted,  That  Mr.  Spooner  l)e  added  to  the  legislative  com- 
mittee. 
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A  special  business  meeting  of  the  Board  of  Agriculture 
was  held  at  the  Opera  House,  South  Framingham,  Tuesday, 
December  6,  at  the  close  of  the  afternoon  session  of  the 
public  winter  meeting.  Nearly  all  the  members  of  the 
Board  were  present. 

The  gypsy  moth  committee  of  the  Board  presented  and 
read  its  annual  report  to  the  Legislature,  when  it  was  unani- 
mously — 

Voted,  To  accept  and  adopt  the  report. 


SUMMER   MEETING 


Board   of  Agkiculture 


AMHERST. 


June    1(5,    1904. 


SUMMER  MEETING  OE  THE  BOAED,  AT  AMHERST. 


The  summer  meeting  of  the  Board  of  Agriculture  was  held 
at  the  Massachusetts  Agricultural  College,  Amherst,  Thurs- 
day, June  1(J,  1904,  the  day  following  the  annual  commence- 
ment of  the  college. 

The  Massachusetts  State  Grange,  the  Massachusetts  Fruit 
Growers'  Association,  the  jNIassachusetts  Creamery  Associa- 
tion and  the  Massachusetts  Cattle  Owners'  Association 
co-operated  with  the  Board  of  Agriculture,  and  were  repre- 
sented by  many  officers  and  members.  Many  representa- 
tives of  other  agricultural  organizations,  granges,  etc.,  were 
also  present,  — in  all,  about  500  persons. 

A  special  business  meeting  of  the  Board  was  held  on 
Wednesday  evening. 

On  Thursday  morning,  at  8.30  o'clock,  Dr.  Henry  T. 
Fernald  gave  a  demonstration  of  preparing  and  applying  the 
salt,  sulphur  and  lime  wash  for  the  San  Jose  scale ;  also  of 
the  fumigation  of  a  tree  with  hydrocyanic  acid  gas,  to  de- 
stroy the  same  insect. 

At  9.30  o'clock  Prof.  F.  A.  Waugh  demonstrated  and 
explained  the  preparation  of  Bordeaux  mixture,  and  the 
different  effects  produced  by  spraying  with  different  kinds 
of  nozzles  and  at  high  and  low  pressure. 

At  11  o'clock  Prof.  Wm.  P.  Brooks  exhibited  three  lead- 
ing makes  of  separators  at  the  dairy  school,  showing  the 
method  of  operating  and  the  action  of  each ;  also  a  demon- 
stration of  the  Babcock  test  and  of  the  Avork  of  the  latest 
model  of  Farrington's  pasteurizer. 

Lunch  was  served  in  the  new  dining  hall  to  more  than  300 
people. 

At  1.30  o'clock  Dr.  G.  M.  Twitchell,  Augusta,  Me.,  de- 
livered at  the  college  chapel  a  lecture  on  "Harness  your 
forces,"  an  abstract  of  which  forms  a  portion  of  the  proceed- 
ings of  this  meeting. 
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HARNESS  YOUR  FORCES. 


BY   DR.    (i.    M.    TWITCHELL,    AUGUSTA,    ME. 


We  stand  to-day  in  the  midst  of  a  world  of  transcendent 
beauty.  The  Master's  touch  has  covered  the  earth  with  a 
carpet  no  human  hand  can  equal,  decked  the  trees  with  gar- 
ments of  beauty,  and  scattered  far  and  wide  the  flaming 
banners  of  promise  for  the  golden  harvest.  'Tis  a  marvelous 
unfolding ;  yet  we  have  not  heard  the  music  nor  felt  the  touch 
of  the  Ai-tist,  because  our  forces  have  not  been  harnessed  to 
grasp  the  one  or  hear  the  other.  I  would  that  I  might  jar 
the  kaleidoscope  of  your  thought  so  that  the  prisms  would 
change  form  just  a  little,  and  let  my  simple  story  take 
possession. 

Growth  never  follows  the  single  thought  of  revenue.  The 
man  who  measures  his  Avork  solely  by  the  possible  output, 
and  lives  in  that  atmosphere  of  utility,  is  a  plodder ;  and, 
while  he  may  accumulate,  his  poverty  increases.  New 
England  agriculture  suffers  because  the  conscious  and  un- 
conscious influence  of  the  a^e  magnifies  the  financial  issues 
of  the  farm.  It  is  the  man  who  grasps  large  problems  who 
succeeds ;  that  one  Avhose  thought  is  entirely  concerned 
with  details  is  buried  under  a  mountain  of  difficulties. 
Either  the  man  or  the  farm  will  be  master. 

The  agriculture  of  the  twentieth  century  needs  to  be  keyed 
to  a  more  exultant  note.  I  do  not  forget  the  toil,  the 
difficulties,  which  have  encompassed  and  still  surround 
the  farmer  ;  but  so  sure  as  harvest  follows  seed  time  must  the 
agriculture  of  the  next  twenty-five  years  keep  step  with  the 
industrial  life,  or  it  will  be  lost  in  the  great  forward  move- 
ment of  the  century.  Your  forces  must  be  harnessed  for 
mastery,  if  it  is  to  be  demonstrated,  as  it  may  be,  that  this 
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industry  offers  as  good  opportunities  as  any  in  the  world  for 
skilled  fingers  ;  that  here  is  the  best  opening  for  intelligent 
research ;  and  that  the  man  who  tills  his  farm  by  the  best 
light  of  the  present  age  is  to  be  master  of  the  situation, 
because  of  that  free,  full  life  in  touch  with  nature. 

Stop  measuring  the  industry  by  the  failures.  New  England 
has  been  cursed  by  the  cry  of  aljandoned  farms,  while  in 
every  valley,  village  and  town  there  are  abandoned  indus- 
tries never  mentioned.  Ninety  per  cent  of  the  business  men 
fail,  while  less  than  five  per  cent  of  the  farms  are  lost. 
More  than  ninety  per  cent  of  the  legal  profession  struggle 
for  a  subsistence,  yet  the  farmer's  table  is  always  loaded. 
The  average  salary  of  your  clergymen  in  some  of  the  larger 
denominations  is  less  than  $400  yearly,  —  not  enough  to 
cover  rent,  fuel  and  the  products  of  your  poorer  farms. 
Dignify  the  industry,  and  it  will  dignify  the  man. 

Why  are  not  the  study  and  investigation  which  steadily 
build  up  a  herd  as  ennobling  as  that  which  sustains  a 
factory  ?  The  man  who  in  the  process  of  the  years  develops 
such  a  herd,  every  one  capable  of  producing  ten  thousand 
pounds  of  four  per  cent  milk,  is  as  great  an  artist  as  he 
whose  canvas  is  hung  on  the  walls  of  the  noted  galleries. 
The  captains  of  industry  have  been  heralded  by  public  senti- 
ment ;  but  not  all  of  these  giants  of  finance  have  added  to 
the  essential  comforts  of  the  world  as  have  the  men  whose 
toil  has  opened  the  door  to  the  agricultural  possibilities  of 
the  present  season.  The  real  captains  of  industry  are  not 
those  who  manipulate  stocks  and  bonds,  but  those  who  take 
the  forces  of  nature  and  work  them  over  for  the  blessing  of 
man.  In  both  cases  these  men  succeeded  only  through  the 
harnessing  of  their  entire  forces  for  the  conquering  of  the 
obstacles  in  their  paths. 

Agriculture  as  an  industry  has  been  minimized  until  the 
scrubby  oaks  tell  the  story  of  neglected  acres.  Massachu- 
setts has  agricultural  possibilities  beyond  the  imagination  of 
the  most  enthusiastic,  but  it  will  never  pass  the  bounds  set 
by  its  champions.  It  is  all  false  that  New  England  must  be 
given  over  to  other  industries.  The  heaviest  burdens  are 
those  made  by  would-be  friends.     Harness  your  forces  to 
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make  this  the  great    agricultural    State  of   the    east,    and 

the  walls  of  your  college  are  not  broad  enough  to  hold  the  ^ 
young  men  who  will  knock  for  admission,  and  ask  for  the 

benefits  of  the  thorough  preparation  possible  here.  j 

Paradoxical  as  it  may  seem,  one  of  the  greatest  obstacles 
is  the  multiplicity  of  helps,  creating  a  spirit  of  dependence, 
and    preventing  that  self-poised  consciousness   of  purpose 
necessary  everywhere  for  success.     It  is  the  man  who  thinks  ; 
that  grows.     More  than  a  machine  is  demanded  ;  and   to 
utilize  these  helps  coming  from  every  hand,  the  man  must  i 
be  conscious   of  a  great  purpose  and  a  continual  struggle.  I 
Our  agriculture  is  to  be  measured  finally  not  by  the  magni- 
tude of  the  crop  output  of  the  farms,  but  by  the  quality  of  j 
men  and  women  developed  thereon.     Measured  by  this  test,  i 
it  overtops  all  other  occupations.     The  history  of  civilization 
is  a  story  of  struggle,  from  that  day  when  man  was  sent  forth  j 
to  have  dominion  ;  for  that  dominion  was  to  be  mental,  not  j 
physical.     Not  in  concrete  masses  are  w^e  to  witness  an  up-  i 
lift,  but  by  and  through  the  active  eiforts  of  each  worker.  j 
AVhat  marks  the  difierence  between  the  men  of  to-day,  with  I 
their  multitude  of  helps,  and  the  man  of  a  century  ago,  dig-  i 
ging  out  the  knotty  problems  alone  by  the  light  of  his  tallow  1 
dip?     Out  of  their  deprivations  ambition  was  born  ;  because  j 
of  their  necessities,  zeal  was  fired  ;  fettered  by  poverty,  they  ; 
harnessed  their  forces  and  used  their  brains  until  the  light  , 
came,  and  they  did  grand  service  for  humanity.     An  easy  i 
road  never  developed  muscle.     In  the  future,  the  whole  man  '• 
enters  into  the  account.     Every  blow  struck  must  tell  of  the 
intelligence    of  the    striker,    every   day's    work    speak   the 
thought  of  the  laborer,  or  loss  will  be  inevitable.     Success  i 
lies   not  in  doing  something,  but  in  doing  that  something  ■, 
well.                                            ^  ! 

Men  and  women  must  be  made  to  feel  that  it  is  not  re-  j 

spectable  to  be  idle,  for  in  so  doing  they  are  losing  not  only  ; 

the  opportunity  but  the  power  to  be  something  in  life.  , 

The  shorter  hours  of  labor  will  be  a  curse  unless  the  extra  j 

leisure  is  utilized  for  development.     Only  true  metal  has  ' 
the  right  ring,  whether  on  the  counter  or  in  daily  life.     We 
never  get  more  out  of  life  than  we  put  into  it.     What  the 
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world  needs  is  individualit}' ;  and  individuality  is  born  alone 
of  necessity.  The  force  of  opposition,  the  press  of  adverse 
circumstances,  the  struggle  for  mastery  through  the  com- 
plete harnessing  of  all  the  forces,  —  these  are  the  factors 
which  call  out  the  talents  and  set  the  seal  on  the  forehead  of 
the  man.  Life  may  be  made  so  easy  that  self-culture  and 
self-reliance  will  not  be  considered  the  all-in-all  in  the 
making  of  the  man. 

The  individual  without  imagination  is  to  be  pitied.  The 
activities  of  the  present  demand  men  who  see  and  think  and 
act.  We  must  be  inspired  b}^  noble  and  real  convictions, 
and  plant  ourselves  by  the  side  of  those  declared  by  Emer- 
son to  be  "  appointed  l)y  God  to  stand  for  a  fact."  Organ- 
ization can  do  much,  but  only  as  individuals  use  it  for  the 
upbuilding  of  self  through  harnessed  forces.  Perfect  yonr 
organizations  for  greater  service.  Put  into  them  all  of  the 
individuality  possible.  Keep  clear  the  burden  of  individual 
responsibility,  and,  above  all,  the  certainty  that  there  is  to 
come  in  the  near  future  the  greatest  uplift  ever  realized  in 
New  England  agriculture,  and  that  all  these  agencies  are  to 
play  an  important  part  in  the  forward  movement  of  the 
hour. 

We  boast  of  what  the  grange  has  done,  but  what  concerns 
us  most  is  what  it  is  to  do.  Where  it  is  strongest,  there 
your  agriculture  is  most  active.  It  is  an  agricultural  organ- 
ization, founded  to  promote  the  industry,  and  its  advance- 
ment must  be  the  controlling  purpose  of  the  patrons. 
Whatever  best  serves  the  country  towns  best  serves  the 
farms ;  whatever  makes  active  the  desire  for  larger  crops 
and  herds  increases  the  permanent  wealth  of  the  State  ;  and 
whatever  leads  to  a  clearer  insight  into  the  problems  of 
growth  adds  to  the  prosperity  of  all.  The  grange  must  be 
more  active  along  educational  lines  for  the  great  majority. 
Systems  must  be  reconstructed  to  aid  the  many,  not  ludd  for 
the  benefit  of  the  few.  More  pride  must  be  stimulated  in 
rural  life.  The  defacement  of  farm  property  must  cease. 
God  never  made  the  rocks  and  trees  for  advertising  bill 
boards.  Here  is  work,  hard  work,  for  the  grange  ;  and  only 
by  seizing  these  larger  problems  and  cementing  the  members 
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for  earnest  effort  can  it  merit  a  claim  for  public  recognition. 
More  work  and  better  work,  deeper  resolves  for  the  future 
as  well  as  rejoicings  for  the  past,  the  building  of  a  positive, 
earnest,  persistent,  aggressive  agricultural  sentiment,  is  to 
be  the  field  of  operations  for  the  patrons  of  husbandr}^ ;  and 
out  of  these  will  come  a  volume  of  influence  which  will 
insure  that  essential  support,  on  every  hand,  necessary  for 
the  best  advance  of  New  England  agriculture. 


PUBLIC  WINTEE  MEETING 


Board   of   Agriculture 


SOUTH    FRAMIJSTGHAM. 


December  6,  7  and  S,  1904. 


PUBLIC  WINTER  MEETING  OF  THE  BOARD, 

AT   SOUTH   FRAMINGHAM. 


The  annual  public  winter  meeting  of  the  State  Board  of 
Agriculture  was  held  at  the  Opera  House,  South  Framiiig- 
ham,  on  Tuesday,  Wednesday  and  Thursday,  December  6, 
7  and  8. 

Secretary  Ellsworth  called  the  meeting  to  order  at  10  a.m., 
and  introduced  First  Vice-President  Wm.  R.  Sessions  as  the 
presiding  officer. 

Prayer  was  offered  by  Rev.  Dr.  Charles  H.  Daniels. 

The  Chair.  We  are  here  upon  invitation  of  the  Middle- 
sex South  Agricultural  Society  and  the  people  of  this  town. 
A  representative  of  the  people  of  Framingham,  Mr.  John 
M.  Merriam,  has  a  word  to  say  to  us. 

ADDRESS  OF  WELCOME,  BY  J.  M.  MEEEIAM,  ESQ. 

Mr.  Chairman,  ladies  and  gentlemen  :  At  the  request  of 
a  committee  from  the  Framingham  Board  of  Trade,  and  in 
their  behalf  and  generally  in  behalf  of  the  people  of  Fram- 
ingham, I  shall  endeavor  to  bid  you,  members  of  the  State 
Board  of  Agriculture  and  the  many  visitors  who  will  attend 
these  meetings,  a  most  cordial  welcome. 

The  people  of  Framingham  are  distinguished  above  their 
neighbors  by  two  very  commendable  characteristics.  In  the 
first  place,  every  Framingham  man  is,  and  always  has  been, 
of  very  modest  disposition.  There  is  an  old  quotation 
which  seems  to  have  special  force  at  this  time,  "Modest 
men  are  dumb."  In  keeping  with  this  modest  disposition, 
they  have  in  this  instance  passed  over  the  officials  of  their 
town,  especially  their  capable  and  res])ected  representative 
in    the  General  Court,    Mi-.    Samuel  O.    Staples,    who,    by 
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reason  of  his  official  position  as  president  of  the  Middlesex 
South  Agricultural  Society,  and  his  great  zeal  in  the  pro- 
motion of  these  meetings,  might  most  properly  speak  these 
words  of  Avelcome,  and  have  come  to  me,  an  obscure  and 
unskilled  farmer  of  Sherborn,  and  hav^e  requested  me  to  be 
their  spokesman, 

I  presume  the  real  reason  for  this  selection  is  not  any 
special  grace  or  dignity  which  they  feel  that  I  can  assume  in 
extending  the  hospitality  of  Framingham,  but  the  desire  to 
compliment  me  upon  my  recent  calling.  I  have  noticed 
that  whenever  a  professional  man  undertakes  any  farming 
enterprise  he  is  made  the  object  of  special  congratulation. 
He  also  seems  to  be  a  special  cause  of  amusement,  not  only 
to  the  professional  men,  but  also  to  the  farmers.  I  presume 
that  the  people  think  that  now  he  may  begin  to  learn  some- 
thing, and  it  usually  is  true  ;  for  I,  for  example,  have  learned 
that  it  takes  a  pretty  good  la^v  practice  sometimes  to  carry 
on  a  New  England  farm. 

In  the  judgment  of  these  good  Framingham  friends  of 
mine,  this  occasion,  I  suppose,  requires  the  peculiarly  warm- 
hearted and  whole-souled  welcome  which  only  a  farmer 
knows  how  to  give  ;  and  so  far  as  I  can,  therefore,  I  will 
give  you  a  farmer's  welcome,  although  I  hope  no  one  of 
you  will  judge  me  harshly  if  T  betray  a  woeful  ignorance  of 
just  how  to  do  it. 

The  second  distinctive  characteristic  of  Framingham 
people  is  their  sincere  and  abundant  hospitality.  They  are 
ready  at  all  times  to  welcome  all  good  things  and  all  good 
people.  The  Chautauqua  assembly,  the  Salvation  Army,  the 
camp  meeting  promoter,  — all  have  learned  of  the  hospitality 
of  this  town  ;  and  our  Commonwealth,  too,  has  shared  it 
many  times.  Only  a  few  years  ago,  when  the  troops  of 
Massachusetts  came  to  Framingham,  they  read  on  the  arch 
that  was  placed  over  our  principal  street,  "Welcome  to 
Massachusetts  Volunteers  ; "  and  as  they  departed,  they  read 
the  benediction,  "  God  be  with  you  till  we  meet  again." 

This  obligation  to  Avelcome  all  strangers  is  a  part  of  the 
heritage  which  came  from  old  Governor  Danforth,  Avhen  he 
bequeathed  the  name  of  his  former  home  in  England  to  the 
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new  settlement  in  which  he  was  interested  in  New  England. 
This  name  does  not  denote  —  as  its  modern  corrupted  pro- 
nunciation may  lead  you  to  believe  —  that  the  chief  occu- 
pation of  the  people  in  this  town  is,  or  has  been,  the  framing 
of  houses,  or  of  pictures,  or  even  of  statutes.  This  name  is 
not  Frrimingham,  but  is  Frilmingham.  This  difterence  in 
the  pronunciation  is  not  mere  affectation.  The  older  pro- 
nunciation should  be  encouraged,  both  for  historical  accuracy 
and  particularly  in  order  that  the  true  meaning  of  the  name 
ma}^  not  be  forgotten.  We  are  told  that  the  early  meaning  of 
the  English  name  Framlinghame  is  "Stranger's  Home,"  —  a 
refuge,  a  haven,  a  home  for  all  newcomers.  This  very  name, 
therefore,  which  never  yet  has  been  duplicated  in  the  entire 
United  States,  requires  that  we  meet  3^ou  as  you  come  among 
us  with  a  smile  of  welcome  and  a  hearty  hand  grasp  of 
cordial  greeting. 

"VYe  welcome  you  jSrst  as  individuals.  Many  of  you  will 
find  old  friends  among  the  people  whom  you  will  meet  at 
these  meetings  and  on  our  streets  ;  and  those  of  you  who 
do  not  know  us  now  as  old  friends,  we  trust  hereafter  in 
recollection  of  these  meetings  will  permit  us  to  greet  3'ou  as 
friends. 

But  we  welcome  you  even  more  cordially  because  you 
come  to  us  as  representatives  of  the  great  agricultural  inter- 
ests of  Massachusetts.  In  some  respects  we  have  outgrown 
the  simpler  conditions  of  an  agricultural  town.  IMany  of 
our  people  are  engaged  in  other  enterprises,  and  the  signs 
of  activity  in  our  factories  and  on  our  streets  give  evidence 
of  enterprise  in  other  pursuits.  But  we  were  one  of  the 
earliest  farming  districts  in  the  colonial  period.  Before  our 
town  was  incorporated,  this  section  of  southern  jNIiddlesex 
was  known  as  Danforth's  Farms.  Probably  over  these  level 
fields  the  Indians  had  their  favorite  hunting  grounds.  Un- 
doubtedly, season  after  season,  the}'  enriched  the  land  with 
the  fish  which  thev  found  in  these  ponds  and  rivers,  and 
planted  and  harvested  the  Indian  corn, — the  j-ellow  maize, 
so  fittingly  described  by  one  of  the  leading  American  poets, 
whose  frequent  presence  in  Framingham  we  so  joyfully 
welcome.  Miss  Edna  Dean  Proctor,  as  Columbia's  emblem. 
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Out  of  agriculture,  however,  the  sterling  New  England 
character  has  been  formed.  It  was  life  on  the  New  England 
farms  that  developed  the  wonderful  spirit  of  independence 
and  progress  which  has  made  Massachusetts  the  truest 
example  of  an  enlightened  Commonwealth.  There  is  urgent 
need  that  the  people  of  the  present  age  should  not  despise 
the  day  of  small  things,  should  not  look  with  contempt 
upon  the  humble  but  sturdy  calling  of  those  who  cultivate 
the  soil.  On  the  contrary,  every  possible  effort  should  be 
made  to  dignify  that  calling  and  to  promote  a  more  abundant 
return  to  those  engaged  in  it. 

A  prominent  clergyman,  in  his  Thanksgiving  address  in 
Boston  a  few  days  ago,  spoke  these  words  of  warning,  — 
and  I  wish  I  might  have  your  undivided  attention  while  I 
read  them  :  "  The  spirit  that  owned  in  all  the  earth  no  King 
but  God  still  lives,  —  but  where?  Not  in  its  old  seats. 
Not  in  the  farms  of  New  York,  and  the  hills  of  New  England. 
It  needs  no  didactic  article  to  warn  us  of  the  change. 
Deserted  farms  !  Empty  churches  !  Utter  ignorance  !  Vice! 
It  needs  no  stories  of  Miss  AVilkins  to  emphasize  the  dreary 
barrenness.  They  are  there,  —  the  shells  of  Puritanism, 
white,  hard,  naiTow,  lying  dead  and  bare  upon  the  beach, 
and  the  tide  is  out.  Ashes  left  by  an  onward-sweeping 
fire,  — ashes,  cold,  and  dead,  and  gray.  I  can  take  you  to 
valleys  shut  in  by  the  old  New  England  hills  where  there 
is  more  rottenness  than  in  the  New  York  slums.  Nothing 
but  dregs  of  life,  reeking  with  impurity  !  " 

This  seems  almost  like  the  lamentation  of  a  Jeremiah. 
We  must  heed  it,  although  we  dispute  it.  We  are  not  ready 
to  accept  these  words  except  as  an  exaggeration  and  as  a 
warning.  Although  there  may  be  sad  exceptions,  yet  the 
words  of  the  old  Roman  Cato  still  are  true:  "The  agri- 
cultural population  produces  the  bravest  men,  the  most 
valiant  soldiers,  and  a  class  of  citizens  the  least  given  of  all 
to  evil  designs." 

No  board  of  officials  has,  it  seems  to  me,  a  higher  and  a 
more  important  duty  than  that  which  belongs  to  the  State 
Board  of  Agriculture,  —  to  counteract  in  every  way  possible 
the  conditions  that  tend  to  make   life  on  a  Massachusetts 
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farm  a  lonely  routine  of  toil,  of  monotonous  drudgery  and  of 
meagre  return,  and  to  bring  into  that  life  all  that  can  be 
brought  into  it  of  thrift,  of  progress,  of  energy  and  of 
prosperity'.  We  believe  that  this  is  the  real  end  for  which 
you  strive,  and  with  our  words  of  welcome  bid  ' '  God 
speed." 

But  last  of  all  we  welcome  you  as  representatives  of  the 
Commonwealth  of  Massachusetts.  The  Commonwealth  is 
the  mother  of  the  many  towns  within  her  borders.  Our 
municipal  existence  is  derived  from  the  Commonwealth. 
She  has  defined  our  powers  and  instructed  us  in  the  exercise 
of  them.  We  have  no  i)rosperity  but  what  is  her  prosperity, 
and  no  misfortune  in  which  she  does  not  share.  We  wel- 
come you,  therefore,  as  a  child  would  welcome  the  coming 
of  a  parent  interested  in  our  progress,  and  ready  with  wise 
counsel  and  helpful  suggestions  to  aid  us. 

And  with  our  welcome  we  wish  to  express  our  delight 
with  the  programme  of  your  meetings.  The  lectures  can- 
not fail  to  be  a  far-reaching  help,  not  as  discussions  of  theory 
which  will  interest  a  few,  but  of  practical  suggestion  of 
e very-day  importance  to  many. 

We  also  ask  3'ou  to  stay  with  us  through  all  the  meetings, 
and  longer,  if  }ou  wish  ;  but  especially  we  urge  you  to  visit 
the  farm  of  our  well-known  townsman,  IVIr.  N.  I.  Bowditch, 
on  Thursday  afternoon.  We  want  you  to  notice  the  prog- 
ress exemplified  in  a  comparison  between  Danforth's  Farms 
of  1690  and  Bowditch's  farms  of  1904.  You  will  then  real- 
ize that  the  world  moves,  and  moves  onward  even  in  Fram- 
ingham  Centre.  Here  you  will  find  no  shells  of  Puritanism 
lying  dead  on  the  tide-deserted  beach,  but  paths  dropping 
fatness  ;  pastures  clothed  with  flocks  ;  valleys  covered  with 
corn. 

And  now,  on  behalf  of  the  people  of  Framingliam,  I  bid 
you  welcome,  and  I  extend  to  you  the  freedom  of  the  town. 
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RESPONSE  FOR  THE  BOARD  OF  AGRICULTURE,  BY 
FIRST  VICE-PRESIDENT  WILLIAM  R.   SESSIONS. 

I  see  the  secretary  and  committee  have  put  upon  the 
programme  a  reply  to  this  address  of  welcome  by  your 
vice-president.  I  feel  entirely  unequal  to  replying  to  the 
eleo-ant  address  which  we  have  heard  and  the  cordial  wel- 
come  which  we  have  received. 

The  Massachusetts  Board  of  Agriculture  is  here  for  a  pur- 
pose, as  it  has  been  annually,  in  its  winter  meeting,  for 
many  years  past  in  different  places.  The  effort  of  the  Board 
through  its  committees  has  been  to  hold  these  meetings  in 
various  localities  from  3'ear  to  year,  so  that  all  the  people  of 
the  State  might  have  equal  share  in  the  benefits  which  may 
come  from  the  lectures. 

We  come  to  Framingham  this  year  through  the  invitation 
first  of  the  Middlesex  South  Agricultural  Society,  and  then 
of  its  people ;  and  we  are  glad  to  come,  having  been  here 
before  in  years  past.  We  are  glad  to  come  because  Fram- 
ingham is  a  town  of  which  the  people  of  Massachusetts  are 
proud.  The  old  historian  said  in  1837  that  the  soil  of 
Framingham  was  well  calculated  for  the  production  of  rye 
and  corn,  and  that  every  acre  was  susceptible  to  cultivation. 
Framingham  is  a  unique  town  in  that  respect. 

The  re})resentatives  of  this  society  on  the  Board  of  Agri- 
culture have  been  among  the  most  useful  of  its  members, 
and  we  are  o-lad  to  come  here  in  recognition  of  the  efforts 
of  the  men  whom  you  have  sent  as  delegates  to  the  Board 
of  Agriculture.  The  first  was  Wm.  G.  Lewis,  then  came 
Henry  H.  Peters,  Elias  Grout,  John  Johnson,  Jr.,  J.  N. 
Sturtevant,  Elijah  Perry,  Thomas  J.  Damon,  S.  B.  Bird, 
and  Isaac  Damon,  the  son  of  Thomas  J.  As  we  look  further 
at  the  record  of  this  magnificent  county  of  Middlesex,  and 
the  men  she  has  given  to  agriculture,  we  are  still  more  grat- 
ified to  have  this  winter  meeting  in  this  place.  Among  those 
names  you  will  find  Simon  Brown,  E.  W.  Bull,  John  B. 
Moore,  Asa  Clement,  Louis  Agassiz,  Leverett  Saltonstall, 
James  F.  C.  Hyde,  E.  F.  Bowditch,  A.  C.  Varnum,  W. 
W.  Rawson,  K  S.  Shaler,  N.  I.  Bowditch,  E.  W.  AYood 


No.  4.]        RESPONSE   FOR   THE   BOARD.  21 

and  William  H.  Spooner.  These  men  are  the  Romans  at 
work  for  the  agricultural  interests  of  Massachusetts. 

As  the  speaker  who  gave  us  welcome  has  well  said,  the 
programme  is  a  good  one.  The  lecturers  are  of  more  than 
local  reputation,  some  of  them  of  national  reputation  ;  and 
the  lectures  to  which  the  Board  of  Agriculture  invites  you 
to  listen  are  such  as  we  believe  no  Board  need  be  ashamed 
of.  But  you  came  here  to  see  this  programme  carried  out, 
to  hear  these  lectures  knd  to  enter  into  the  discussion  which 
will  follow  them,  and  it  would  not  be  fitting  in  me  to  take 
more  of  your  time. 

Thanking  the  representative  of  Framingham  for  his  cor- 
dial welcome,  the  people  of  Framingham  for  the  w^elcome 
extended  through  him,  and  the  members  of  the  Middlesex 
South  Agricultural  Society  for  the  invitation  extended  to  us, 
we  will  proceed  with  the  programme. 

The  first  lecture  is  on  a  subject  which  touches  the  farmers 
of  Massachusetts  more  closely,  perhaps,  than  any  other  agri- 
cultural subject  of  the  day,  —  "The  producing  and  market- 
ing of  milk."  Every  town  in  the  State  is  interested  in 
dairying,  and  every  city  is  interested  in  dairying,  because 
of  its  dependence  on  this  branch  of  agriculture  for  its  very 
life. 

We  have  for  a  lecturer  a  man  who  has  spent  his  life  in 
the  business,  who  has  made  a  magnificent  success  in  the  pro- 
duction of  milk,  and  in  the  last  few  years  has  had  great 
success  in  gathering  milk  and  sending  it  to  the  consumer, 
as  the  manager  of  the  Springfield  Co-operative  Milk  Asso- 
ciation. His  work  is  appreciated,  I  assure  you,  by  the 
people  of  Springfield  and  vicinity.  I  have  the  pleasure  of 
introducing  to  you  Mr.  Frank  B.  Allen  of  Longmeadow. 
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PRODUCING  AND  MARKETING  OF  MILK. 


BY   MR.    FRANK    B.    ALLEN,    LONGMEADOW. 


When  we  note  the  multiplicity  of  ways  by  which  milk 
finds  its  way  into  our  every-day  diet, — that  there  is  hardly 
a  man,  woman  or  child  who  does  not  partake  of  it  in  some 
form,  — it  is  then  and  only  then  that  we  realize  what  a  neces- 
sary adjunct  milk  is  to  our  existence,  and  what  a  blessing 
the  cow  is  to  humanity. 

There  are  but  very  few  people  who  realize  the  amount  of 
capital,  both  in  dollars  and  nerve  power,  it  takes  to  produce 
milk.  The  majority  of  people  think  that  because  it  is  liquid 
its  place  is  alongside  of  water,  —  a  very  necessary  article  in 
our  every-day  life,  but  rather  inexpensive  ;  in  fact,  there  are 
not  a  few  farmers  Avho  produce  milk  w4io  know  what  it  costs 
to  make  a  quart  of  milk,  or  are  informed  as  to  how  many  of 
the  cows  in  their  herd  (if  any)  are  paying  expenses  or  run- 
ning tliem  in  debt,  or  which  ones  are  making  a  profit.  I 
think  there  is  no  business  that  requires  more  persistent 
study,  careful  thought  and  the  exercise  of  good  judgment 
than  the  production  of  milk,  where  it  is  carried  on  to  make 
a  profit, — the  choosing  of  a  farm,  the  arrangement  of  build- 
ings, the  choice  of  a  herd,  tlie  rations,  the  care  of  the  milk, 
and,  last  and  most  important,  the  marketing  of  the  product. 
No  movement  or  enterprise,  no  matter  how  great  or  how 
small,  has  ever  amounted  to  anything  unless  it  had  some- 
thing behind  it  to  make  it  go.  Brains,  mone}^,  industry, 
economy  and  a  genius  for  organization  are  some  of  the  most 
common  elements  regarded  as  essential  to  success  ;  and  to 
these,  for  the  farmer  who  is  producing  milk,  I  would  add 
patience. 

What  we  as  farmers  need  is  more  true  knowledge  of  our 


No.  4.]  JVOLK.  23 

work ;  just  because  a  farm  has  the  reputation  of  keeping- 
twenty  head  of  stock,  the  owner  does  not  feel  obliged  to 
keep  that  amount  of  stock,  when  in  reality  he  has  onl}-  feed 
enough  to  keep  ten  well.  Knowledge  is  power,  but  the 
mere  possession  of  knowledge  is  not  power ;  but  knowledge 
with  action  is  power,  —  it  is  essential  to  success  in  any 
business  to  have  knowledge.  Senator  Hoar,  in  his  advice 
to  a  young  lawyer,  recommended  that  he  study  continually, 
not  allowing  his  practice  to  interfere  with  his  deeper  re- 
search into  law.  Such  advice  is  applicable  to  the  producer 
of  milk,  who  should  ever  be  anxious  to  raise  his  profession 
to  a  high  standard. 

On  no  individual  of  the  animal  kingdom  has  the  dominant 
hand  of  man  left  so  clear  and  lofty  a  record,  and  in  no  case 
has  nature  been  more  generous  and  helpful,  than  in  the 
gradual  development  of  the  cow.  The  lowlands  of  Holland 
have  given  us  the  generous  milker,  the  Holstein  ;  Switzer- 
land and  Scotland,  the  mountain  breeds  ;  and  the  Channel 
Islands,  the  delicate,  fawn-like  Jerse3^  When  we  think  of 
what  man  started  with  generations  ago, — a  long-horned, 
wild-ej^ed,  long-legged,  light-quartered  animal  of  the  bovine 
tribe,  —  it  is  then  that  we  commence  to  realize  the  great 
work  man  has  been  engaged  in  all  these  years,  until  now 
we  have  such  maarnificent  animals  as  are  exhibited  at  our 
State  fairs  and  at  our  national  exhibitions.  It  has  from  the 
start  been  a  survival  of  the  fittest,  and  we  are  in  all  proba- 
bility yet  far  from  the  finish. 

It  is  a  growing  tendency  among  dairj^men  of  New  Eng- 
land to  work  their  herds  into  pure  breed  cattle.  Some 
commence  with  only  the  bull  pure  breed ;  it  will  not  be 
long  before  they  will  want  a  registered  cow  to  match,  then 
one  or  two  more ;  soon  they  will  have  a  pure-bred  herd. 

If  the  breed  chosen  is  the  right  one  for  the  object  sought, 
it  will  soon  be  found  that  the  more  of  this  blood  the  herd 
contains  the  better.  Starting  with  half-breed  cows  came 
the  offspring  of  pure-bred  bulls  and  dams  of  mixed  and  un- 
certain blood  ;  the  next  grade,  three-fourths  pure,  will  prove 
better  dairy  stock,  if  the  bull  is  what  he  should  be  and  the 
increase  has  been  culled.     Successful  dairying  has  proved 
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that  the  greater  profit  comes  from  the  best  cows,  whatever 
their  kind.  This  is  true  of  pure-bred  or  registered  stock, 
as  of  common  cows. 

A  dairyman  may  start  with  notliing  but  grade  cows  of 
only  fair  quality,  and,  by  simply  purchasing  a  dairy  sire  of 
excellent  quality,  have  a  fine  grade  dairy  herd  in  a  few  years. 
Too  much  stress  cannot  be  put  on  this  point ;  and  money  and 
time  spent  in  finding  an  excellent  sire  will  prove  a  remunera- 
tive investment.  The  heifer  calves  from  the  best  cows 
should  by  all  means  be  raised,  —  the  method  that  is  still 
quite  largely  practised  in  some  portions  of  our  State ;  but 
there  are  a  great  many  calves  raised  to-day  that  ought  not  to 
be  raised,  and  from  them  we  get  the  inferior  cows.  In  order 
to  get  good  cows,  take  good  care  of  the  heifers  ;  they  should 
be  kept  growing  from  the  time  of  birth  until  calving ;  give 
them  feed  that  will  properly  nourish  and  develop  them. 

Establishing  a  Dairy  Herd. 

This  can  be  accomplished  in  two  ways ;  it  may  be  done  by 
buying  or  by  breeding,  and  these  two  methods  may  be  com- 
bined. The  purchasing  plan  is  more  applicable  to  those  who 
produce  milk  for  a  city  supply.  Cows  are  bought  when 
mature,  and,  at  their  price,  judging  exclusively  by  the  milk 
yield,  are  highl}'  fed  so  as  to  keep  them  steadily  gaining  in 
flesh,  and  are  sold  usually  to  the  butcher  as  soon  as  they 
cease  to  be  profitable  as  milkers.  This  system  requires 
large  capital  and  the  best  of  judgment  in  buying  and  selling, 
and  needs  experience. 

The  other  method  is  to  begin  with  a  few  well-selected 
animals  as  a  foundation,  and  build  up  a  herd  by  judicious 
breeding  and  natural  increase.  This  method  takes  time,  but 
it  is  far  safer  and  more  satisfactory  in  its  results,  and  it 
must  be  recognized  as  a  higher  grade  of  dairy  farming. 
With  a  herd  formed,  begin  at  once  to  improve  it  by  breed- 
ing and  selection.  Sell  without  hesitancy  any  cow  which 
proves  unsatisfactory,  and  replace  her  by  an  animal  which 
will  raise  the  average  quality. 
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The  Selection  of  a  Cow. 

If  one  would  run  a  dairy  for  j)rofit,  too  nuich  considera- 
tion in  selecting  a  cow  cannot  be  given. 

There  is  divided  opinion  as  to  the  kind  of  cow  which  is 
most  profitable.  Some  prefer  a  "general-purpose"  cow, 
being  a  member  of  a  specially  developed  milk-producing 
family,  from  one  of  the  beef  breeds  or  grades  of  such  stock. 
An  animal  is  thus  secured  which  is  easily  kept  in  good  flesh, 
has  a  large  frame,  and  fattens  soon  when  not  milking 
heavily ;  such  a  cow  has  large  calves,  profitable  for  veal. 
Such  an  animal  may  not  be  so  productive  while  in  the  dauy, 
but  their  meat-making  may  make  up  for  it. 

There  are  two  or  three  of  the  established  breeds  of  cattle 
which  are  claimed  to  possess  combined  qualities  for  meat  and 
milk  ;  but  if  we  are  to  run  a  dairj^  let  us  get  the  tyi:)e 
especially  adapted  to  dairy  purposes  alone.  This  class  in- 
cludes many  breeds,  all  having  the  marked  characteristics 
which  distinguish  the  milk  producer.  Such  breeds  are  so 
profitable  as  milkers  that  their  beef-producing  quality  and 
the  final  disposition  of  the  carcasses  may  not  be  taken  into 
account.  The  calves  have  a  value  only  so  far  as  wanted  to 
raise  for  the  dairy.  Every  dairyman  must  decide  for  himself 
which  of  these  lines  of  policy  should  be  pursued.  It  is  very 
essential,  if  you  wish  to  succeed  in  the  dairy  business,  to 
make  a  wise  selection  of  the  cow,  or  the  foundation  ;  whether 
one  should  buy,  ])reed  and  feed  his  cows,  having  in  view 
only  their  dairy  products  and  capacity  for  reproduction,  or 
whether  he  will  find  it  more  profitable  to  include  the  items 
of  beef,  must  be  governed  by  home  conditions. 

There  are  a  great  many  varieties  of  dairy  cattle  from 
which  one  can  select  breeds  well  adapted  to  the  spe('ial 
needs  in  view.  Some  dairy  cattle  arc  noted  for  the  (quan- 
tity of  milk  they  produce.  If  these  cows  will  give  4  per 
cent  milk,  then  they  are  the  kind  the  writer  would  recom- 
mend; but  we  all  know  that  when  we  get  a  cow  that  will 
give  a  large  flow  of  milk,  —  from  18  to  25  quarts  a  day,  — 
she  is  quite  apt  to  give  a  light  percentage  of  butter  fat,  some 
as  low  as  2.1  per  cent.     Other  dairy  cattle  are  noted  for 
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their  high  quality  or  richness  of  their  milk ;  these  make 
butter  producers.  What  we  want  is  a  combination  of  quan- 
tity and  quality,  which,  under  some  circumstances,  is  espe- 
cially economical. 

Some  suggestions  to  guide  in  choosing  a  good  dairy  cow  : 
she  must  be  of  fine  organization  ;  her  muzzle  fine  ;  her  e3^es 
large  and  clear ;  her  neck  long  and  thin  ;  all  her  legs  well 
spread ;  her  pelvis  large ;  her  back  inclined  to  be  sharp ; 
a  long,  slim  tail,  with  a  heavy  bush,  goes  with  a  good  cow. 
A  heavy  milker  nmst  have  a  large  udder,  but  is  rather  broad 
than  long.  Such  an  udder  should  have  short  hair,  and  when 
milked  should  l)e  shrunk  in  size,  and  the  skin  should  hang 
loosely  over  the  surface.  The  shape  and  set  of  the  teats  is 
an  important  consideration  in  buying  a  cow  ;  an  ideal-shaped 
teat  is  long  and  rather  slim. 

We  must  set  our  standard  high  for  a  good  cow.  By  keep- 
ing a  milk  record  of  the  individual  cow  for  a  season,  and  by 
use  of  the  Babcock  tester  to  determine  the  percentage  of 
butter  fat,  it  is  quite  easy  to  find  out  the  cows  that  will  come 
up  to  your  standard.  We  know  of  dairymen  who  keep  one- 
half  of  their  herd  at  an  actual  loss  ;  possibly  the  whole  herd 
is  making  a  little  profit.  Some  are  satisfied  with  the  returns, 
though  small ;  and  others  are  complaining  about  the  milk 
business,  — how  it  is  impossible  to  make  ends  meet  mth  the 
prevailing  prices,  and  so  on,  —  when  the  fault  is  not  in  the 
prices,  but  in  themselves ;  content  to  keep  worthless  cows, 
and  not  taking  any  steps  to  ascertain  which  they  are. 

If  a  man  will  take  pains  in  selecting,  the  standard  will  be 
gradually  raised  each  year,  weeding  out  the  poor  ones  and 
breeding  only  from  the  best.  Do  not  condemn  a  heifer  with 
her  first  calf,  if  she  is  a  promising  individual,  if  she  does 
not  do  well ;  but  if  she  continues  to  do  poorly,  on  second 
lactation,  she  should  be  kept  no  longer.  There  is  a  vast 
difference  in  the  efficiency  and  profit  derived  from  individual 
dairj^  cows.  Cows  of  excellent  quality  can  be  obtained  at 
fair  prices  in  nearly  all  sections,  but  you  will  have  to  take- 
some  time  and  pains  to  ferret  them  out. 
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Suitable  Buildings  and  Surroundings. 

The  old  style  of  keeping  the  cattle,  manure,  crops  and 
farm  implements  all  under  one  roof,  can  no  longer  be  re- 
garded as  perfection,  no  matter  what  the  arrangement  or 
ho\Y  thoroughly  ventilated  the  buildings  may  be.  The  dan- 
ger of  loss  by  impairing  the  health  of  the  stock  and  damage 
to  fodder  is  too  great.  I  am  in  favor  of  the  style  of  barn 
where  the  cows  are  in  an  annex  by  themselves,  with  no 
manure  cellar  under  them.  Costly  barns  or  stables  are  not 
essential  to  the  production  of  clean  milk  or  to  the  mainte- 
nance of  a  dairv  herd  at  its  highest  efficiency.  To  obtain  the 
best  results  it  is  important,  however,  that  the  cows  be  kept 
comfortable  at  all  times.  To  do  this,  there  are  several 
essentials  with  which  a  barn  must  be  provided.  It  must  be 
constructed  and  kept  in  repair  so  that  the  roof  will  not  leak, 
sides  that  do  not  allow  the  wind  to  blow  through,  and  doors 
that  will  close  tightly.  Have  the  platform  fit  the  cows;  if 
it  is  too  short  the  cows  cannot  lie  down  comfortably,  and  if 
too  long  the  droppings  will  fall  on  the  rear  of  the  platform 
and  the  cows  will  become  soiled  when  lying  down.  It  is 
of  the  utmost  importance  to  keep  cows  clean.  It  is  well  to 
have  the  platform  gradually  taper  to  six  or  eight  inches 
shorter  at  one  end  than  the  other,  as  cows  vary  in  length. 
When  large  herds  are  kept,  the  platform  on  one  side  of  the 
barn  may  be  longer  than  on  the  other  side,  and  the  cows 
arranged  accordingly. 

Have  the  barn  on  an  elevation,  if  possible,  so  you  can  get 
good  drainage.  The  barn  yard  should  be  located  on  the 
south  side  of  barn,  the  ground  inclining  to  the  south-east. 
This  should  be  well  drained,  and  should  have  a  hard  surface 
either  of  cinders  or  gravel,  so  that  there  will  be  no  nuid  or 
manure  for  the  cows  to  get  into.  The  barn  should  not  be 
sufficiently  near  the  house  to  cause  unpleasant  odors,  or  to 
endanger  the  one  should  the  other  take  fire  ;  it  should  be  as 
close  as  possible,  and  yet  avoid  these  drawbacks.  Any  one 
who  has  done  farm  chores  in  rough  weather,  when  the  ther- 
mometer was  30°  below  zero,  will  appreciate  the  saving  of 
discomfort  by  not  having  too  long  a  distance  to  go  from 
house  to  barn,  — in  fact,  to  any  other  farm  buildings. 
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Light  and  Ventilation. 

These  are  easily  obtained,  and,  altliougii  absolutely  essen- 
tial to  the  best  health  of  the  herd  and  the  economic  pro- 
duction of  clean  milk,  they  are  rarely  appreciated.  Two 
things  almost  lacking,  or  at  least  inadequately  sup})lied  in 
dairy  barns,  are  light  and  pure  air.  As  we  ride  through  a 
dairy  section  we  find  very  few  barns  well  lighted  ;  many 
barns  are  not  provided  wdth  any  system  of  ventilation  what- 
ever, as  but  few  dairymen  realize  that  pure  air  is  just  as  essen- 
tial to  the  economic  production  of  untainted  milk  as  is  the 
food  a  cow  consumes.  Digestion  and  assimilation,  like  the 
burning  of  coal  in  a  stove,  are  processes  of  combustion  ; 
the  stove  may  be  filled  with  coal,  but  if  the  drafts  are  kept 
tightly  closed  the  coal  will  not  burn,  as  sufficient  oxygen  is 
not  provided.  Neither  can  a  cow's  feed  be  properly  digested 
and  assimilated  without  an  abundance  of  oxygen ;  and, 
unless  this  is  supplied,  a  great  waste  of  food,  as  well  as  im- 
paired health  to  the  cow,  will  result.  Have  plenty  of  win- 
dows, so  as  to  admit  a  flood  of  sunshine.  The  barn  should 
be  light,  clean  and  sweet,  free  from  odors,  and  so  arranged 
as  to  secure  the  sanitary  re(|uirements  and  the  quiet  so  essen- 
tial for  dairy  cows. 

The  number  of  feet  of  air  space  that  should  be  allowed  for 
a  cow  is  of  little  consequence  in  comparison  with  the  more 
important  question  of  ventilation,  or  change  of  air.  One 
writer  thinks  that  each  cow  should  be  supplied  with  31,540 
cubic  feet  of  air  an  hour.  The  size  of  the  ventilating  flues 
will  depend  on  the  number  of  cows  in  the  stable.  To  pro- 
vide air  for  twenty  cows,  a  flue  2  feet  square  will  be  suffi- 
cient. 

Whitewash,  —  its  Advantages. 

The  stable  should  be  whitewashed  at  least  twice  a  year,  — 
spring  and  fall.  The  interior  of  the  stable  should  have  a 
smooth  surface  ;  ceiling  should  be  tight,  excluding  all  chaff 
and  dust  from  above.  In  our  travels  among  farmers  of  the 
State,  how  many  stables  do  we  find  whitewashed?  Do  we 
not  find  most  of  them  with  a  few  boards  laid  overhead  at 
irregular  intervals,  with  hay  hanging  through,  and  Avith  the 
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sides  and  ceiling  in  no  better  condition,  cobwebs  and  dust 
hanging?  You  cannot  properly  whitewash  these  stables. 
It  makes  the  stable  much  lighter  and  sweeter,  and  serves  as 
a  disinfectant.     Dry  lime  sprinkled  in  stables  serves  as  a 

deodorizer. 

Feeding. 

A  cow  may  inherit  the  best  of  constitutions  and  milking 
capabilities,  but  the  value  of  these  depends  on  the  conditions 
under  which  she  exists.  Not  only  is  it  impossible  for  her 
to  make  something  out  of  nothing,  but  her  profit  at  the  pail 
will  be  in  proportion  to  the  judgment  exercised  by  her 
owner  in  those  matters  which  directly  affect  her  yield  of  the 
day  or  the  season.  Knowledge  and  care  in  feeding  nuist 
accompany  skill  in  breeding,  or  the  latter  will  be  of  little 
service.  A  very  large  proportion  of  the  food  of  the  cow  is 
errown  on  the  farm,  and  of  this  aiiain  no  small  share  is  con- 
sumed  in  the  growing  .state,  or  as  green  fodder,  hay  or 
silage.  It  is  very  essential  to  have  clean  pastures.  The 
true  grasses  and  leguminous  plants  may  cause  changes  in 
milk  quality  by  their  many  mixtures,  proportions  and 
growth,  but  they  will  not  interfere  with  the  dairy  processes 
or  give  to  the  products  ill  (jualities  ;  but  man}^  plants  which 
we  may  call  Aveeds  include  some  which  are  dangerous  to  the 
health  of  the  cow ;  others,  more  numerous,  which  flavor 
milk  undesirably  and  are  the  cause  of  much  mischief.  The 
question  may  be  asked.  Do  cows  eat  any  appreciable  pro- 
portion of  such  plants?  The  occasions  known  may  be  few 
in  which  the  mischief  is  recognized  and  traced  to  some  par- 
ticular plant,  but  such  do  occur  often  enough  to  make  the 
matter  one  of  great  importance ;  and  I  believe  that  a  very 
consideraiile  amount  of  harm  is  done  daily  by  such  weeds 
as  are  incapable  of  giving  a  distinctly  bad  flavor  to  milk,  but 
in  these  many  kinds  combined  to  give  one  generally  infe- 
rior. If  a  weed  is  a  pest  in  the  corn  field,  it  is  a  nmch 
greater  one  in  pastures,  where  it  not  only  takes  the  place  of 
a  better  plant,  and  hinders  the  superior  growth  around  it, 
but  actually  does  direct  damage  to  the  dairy  goods.  Weeds 
are  f  he  natural  and  almost  inevitable  consequence  of  neglect. 
There  are  few  pastures  which  can  keep  sweet  and  free  from 
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such  trouble  by  the  mere  force  of  natural  conditions.  Drain- 
ino-  and  manuring  can  do  much  in  reducing  the  miscellane- 
ous  plants  to  small  numbers,  and  a  constant  war  against 
them  should  be  maintained.  You  can  increase  the  milk  yield 
by  feeding  grain  to  the  cows  in  summer ;  it  helps  out  the 
pastures  and  keeps  the  cows  in  better  flesh. 

Soiling. 
The  advantages  of  soiling  over  pasturage  are  so  great, 
especially  where  dairying  on  high-grade  land,  that  every 
dairyman  should  study  the  question  of  adopting  this  system. 
jMuch  depends  on  cost  of  labor ;  it  may  be  profitable  to 
practise  partial  soiling  where  it  will  not  pay  to  do  more. 
It  has  been  shown  that  by  feeding  cows  wholly  on  green 
forage  crops  in  the  stable,  from  two  to  five  times  as  much 
milk  can  be  produced  from  an  acre  as  from  pasturing  the 
same  land.  Many  farms  contain  many  acres  of  excellent 
pasture  land  that  cannot  be  tilled,  but  for  tillage  land  the 
profit  in  soiling  is  great.  Many  more  cows  can  be  kept  on 
a  given  area,  and  the  productive  capacity  of  the  land  may  be 
rapidly  increased.  There  is  a  great  saving  of  manure, 
which  is  a  great  gain  in  soiling.  For  this  system  of  feeding 
stock  a  variety  of  green  crops  is  necessary,  grown  to  come 
to  best  feeding  conditions  in  well-arranged  succession 
throughout  the  growing  season.  It  needs  a  good  deal  of 
skillful  management  to  bring  on  the  crops  at  the  right  time 
in  })roper  succession  and  sufficient  quantity.  One  point 
gained  by  soiling  is  the  saving ;  the  food  expended  by  the 
animal  in  its  exertion  to  procure  its  food  at  pasture  ;  but 
moderate  exercise  should  be  given.  The  herd  should  be 
turned  into  a  small  lot  or  yard  each  day,  or,  better,  at  night. 
The  feeder  must  study  each  cow.  Cows  diflfer  in  their 
tastes  and  in  their  requirements  in  the  way  of  food.  Some 
cows  need  more  feed  than  others.  To  feed  rightly  re- 
quires a  lot  of  common-sense  on  the  part  of  the  feeder. 
Ensilage  fed  judicially  is  no  detriment  to  a  gilt-edged  prod- 
uct. I  shall  not  attempt  to  set  forth  any  balanced  rations 
here,  as  the  feed  bulletins  from  our  Agricultural  Experiment 
Station  can  do  it  much  better  that  I  can.     Feed  makes  a 
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o-reat  diflerence  in  floAV  of  milk,  but  not  in  butter  fat.     In 

order  to  get  that,  you  must  breed  for  fat,  —  not  feed.     The 

percentage  of  butter  fat  is  practically  fixed  in  a  cow  at  her 

birth. 

Water. 

Water  of  good  quality  and  in  plentiful  supply  is  more 
necessary  to  milking  cows  than  to  any  other  stock.  Beyond 
what  is  required  for  the  use  of  the  system,  the  cow  must 
have  enough  to  maintain  the  natural  proportions  of  her 
milk.  Under  natural  conditions  she  will  not  use  more  than 
is  good  for  her. 

The  quality  of  the  water  is  of  the  utmost  importance. 
Cows  prefer  soft  to  hard  water,  and  that  which  has  "the 
chill  off"  to  a  colder  supply. 

It  is  well  to  have  water  in  cups  in  the  manger,  where  the 
cow  can  drink  at  her  pleasure ;  there  is  then  no  danger  of 
her  drinking  too  much ;  she  will  drink  often,  and  will  thrive 
much  better.  It  has  been  found  that  the  average  milch  cow 
requires  about  81  pounds  (nearly  10  gallons)  of  water  a 
day  ;  while  in  milk  cows  need  much  water. 

Milking. 

We  come  now  to  a  very  important  part  of  the  business  of 
producing  milk.  No  matter  how  fine  the  herd  is,  or  how 
well  arranged  the  buildings  are,  or  how  well  we  have  cared 
for  the  dairy  herd  ;  unless  there  is  cleanliness  in  milking, 
the  product  is  inferior.  In  the  production  of  milk  for  direct 
consumption  it  is  imperative  that  the  udders  be  cleaned 
before  milking,  as  it  is  from  soiled  udders  that  milk  as  ordi- 
narily produced  gets  the  greatest  amount  of  contamination. 
It  has  been  found  by  experimentation  that  most  of  the  filth 
and  l)acteria  that  find  their  Avay  into  milk  come  from  the 
surface  of  the  udder  during  the  milking  process.  To  pre- 
vent this  contamination  the  loose  dirt  should  be  brushed 
from  the  sides  and  bellies  of  the  cows,  the  udders  should  be 
wiped  off  with  a  damp  cloth,  and  the  milkers  should  be 
required  to  have  their  hands  clean  and  have  on  a  clean 
suit,  —  not  necessarily  white  suits,  but  clean  ;  cleanliness  is 
conducive  to  health.     The   cow  should   be  brought  in  and 


32  BOARD    OF    AGRICULTURE.     [Pub.  Doc. 

milked  with  gentleness  and  quiet,  for  excitement  is  not  only 
injurious  to  them,  and  liable  to  reduce  their  yield,  but  it 
also  affects  the  keeping  quality  of  the  milk.  Never  allow  a 
milker  to  wet  his  hand  with  milk,  even  if  his  hands  are 
clean  ;  it  will  damage  the  milk. 

The  cow  is  an  animal  of  regular  habits.  She  expects  to 
be  milked  at  a  certain  time,  and  becomes  more  or  less 
uneasy  if  she  is  not  milked  at  the  same  time  each  day.  A 
change  of  milkers  may  result,  for  a  few  niilkings,  in  a 
reduced  yield  or  in  milk  of  poor  quality.  Milk  is  of  course 
subject  to  the  laws  of  density  before  it  leaves  the  cow  ;  and 
we  accordingly  find  that  the  "fore  milk"  (first  drawn)  and 
the  "  strippings  "  (last  drawn)  difl'er  greatly  in  the  propor- 
tions of  fat ;  the  latter  having  most,  because  the  globules 
have  remained  nearest  to  the  surface  of  the  stored  milk. 
The  globules  of  the  fore  milk  are  mainly  small  ones,  the 
laro;est  beinsf  found  in  increasing  numbers  as  the  removal 
approaches  completion.  The  strippings  has  five  or  six  times 
more  fat  in  it  than  the  first  pint  of  fore  milk,  so  it  is  very 
essential  to  have  the  milkers  strip  the  cows  thoroughly ;  too 
many  milkers  are  not  careful  enough  on  this  point. 

Cooling  Milk 

No  dairy  is  complete  unless  it  has  a  room  apart  from  the 
stable  and  barn  where  the  milk  can  be  cared  for.  As  soon 
as  it  is  drawn  from  the  cow  it  should  be  removed  from  the 
stable  to  the  milkhouse,  and  then  aerated  and  cooled  to 
50°  F.,  or  below,  if  possible  ;  the  best  process  is  to  run  it 
over  a  cooler.  All  milk  should  be  aerated,  no  matter  hoAv 
small  the  dairy  is  ;  it  will  pay  the  producer,  for  it  makes  the 
product  much  more  palatable,  and  gives  it  a  clean,  sweet 
taste. 

From  the  cooler  the  milk  should  run  into  a  mixing  can, 
so  that  every  can  in  the  dair}^  will  be  of  the  same  quality ; 
and  constant  uniformity  of  the  milk  makes  it  much  better 
for  infant  feeding  than  the  milk  from  a  single  cow,  as  the 
milk  from  one  cow  frequently  varies  greatly  from  milking 
to  milkino-.  Where  an  aerator  is  used,  it  must  be  done  in  a 
pure  atmosphere,  free  from  dust.     The  sooner  the  milk  is 
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thoroughl}^  cooled  after  it  is  drawn  from  the  cow,  and  the 
lower  teniperatiu'e  to  which  it  is  brought,  the  better.  When 
the  milk  is  at  the  temperature  at  which  it  is  drawn  from 
the  cow,  the  bacteria  that  get  into  the  milk  when  milking 
develop  very  rapidly  ;  but  as  soon  as  cooled  to  60°  F.  they 
develop  slowlv,  and  if  cooled  to  45°  their  growth  is  almost 
entirely  stopped.  Milk  cooled  to  45°  as  soon  as  drawn,  and 
kept  there,  will  keep  sweet  and  in  good  condition  for  a  long 
time. 

On  a  large  proportion  of  our  dairy  farms  many  of  the 
fundamental  principles  spoken  of  under  the  foregoing  heads, 
which  would  l)e  observed  in  producing  pure  milk,  are  almost 
entirely  overlooked.  This  is  usually  due  to  lack  of  appre- 
ciation of  their  importance  more  than  to  intentional  neglect. 
Tn  most  cases,  bad  conditions  are  promptly  improved  when 
their  dangers  are  known.  More  time  must  be  taken  by  the 
producer  of  milk  to  get  the  special  knowledge  that  is  neces- 
sary in  conducting  a  dairy ;  by  adopting  as  many  sanitary 
methods  as  possible,  and  gradually  increasing  them,  a  steady 
progress  will  be  made  and  conditions  will  improve.  The 
methods  commonly  employed  in  the  production  of  milk  are 
so  faulty,  and  the  evils  resulting  from  the  use  of  impure  milk 
so  numerous,  that  any  one  interested  in  the  public  welfare 
should  be  anxious  to  bring  about  an  im})rovement.  We  are 
aware  of  the  amount  of  attention  the  water  supplies  of  the 
cities  and  towns  of  the  State  are  receiving ;  large  sums  of 
money  are  spent  to  keep  them  pure  and  of  good  quality. 
It  is  encouraging  to  note  that  there  is  more  attention  being 
l)aid  to  the  milk  supply,  which  is  of  even  greater  moment 
than  the  water  supply,  especially  to  children. 

Marketing  of  Milk. 

When  we  note  that  there  are  in  the  United  States  19,000,- 
000  cows,  and  it  is  estimated  that  they  produce  67,640,000,- 
000  pounds  of  milk  in  one  year,  and  about  one-third  of  this 
amount  is  required  to  supply  the  people  with  milk  for  use 
in  the  natural  state,  or  11,275,000,000  quarts  of  milk  to  be 
marketed,  — is  it  not  a  question  worthy  of  our  consideration? 

Now,  the  question  the  farmer  asks  is,  How  can  I  sell  this 
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product  to  the  best  advantage  ?  There  are  three  wajs  for 
him  to  dispose  of  it :  one  is  to  handle  it  himself,  with  his 
own  teams ;  another  is  to  sell  it  to  the  middleman  ;  and 
another  is  to  pool  in  his  product  with  his  neighbors,  and 
make  a  partnership  under  the  co-operative  system.  Which- 
ever plan  he  adopts,  he  finds  that  he  is  in  company  with 
some  one ;  if  not  with  the  middleman,  he  is  with  the  con- 
suming public.  It  is  policy  for  the  seller  to  find  out  just 
what  they  want  and  make  the  goods  they  call  for,  and  exact 
of  them  a  price  that  will  remunerate  him  for  his  efi'orts.  It 
ought  not  to  be  forgotten  that  it  is  a  poor  plan  in  business 
for  the  seller  to  ignore  or  treat  as  of  small  consequence  the 
wishes  or  even  the  peculiarities  of  the  customers.  Public 
interest  in  the  quality  of  market  milk  is  increasing.  Milk 
consumers,  physicians  and  progressive  milk  producers  and 
dealers  seem  to  appreciate  that  there  is  the  greatest  varia- 
tion of  quality  and  wholesomeness  in  milk  sold,  and  that  it 
is  highly  important  for  this  article  of  food  to  be  always 
pure. 

Milk  is  a  valuable  product  of  the  Massachusetts  farms, 
and  on  some  farms  the  only  article  produced.  With  the 
growine:  demand  for  milk  and  cream  in  our  laroe  cities  and 
towns,  the  problem  that  confronts  us  to-day  is.  Where  is  the 
milk  all  coming  from  to  supply  the  demand?  With  the 
express  freight  and  trolley  express,  they  in  a  measure  help 
solve  the  proljlem ;  but  in  order  to  get  a  supply  the  con- 
tractor is  obliged  to  go  back  into  the  country  several  hun- 
dreds of  miles,  and  in  so  doing  buys  the  product  which 
formerly  went  into  some  creamerj^  causing  a  complete  change 
in  the  method  of  handling  the  product  of  the  dairy  in  that 
vicinity. 

There  are  strong  arguments  in  favor  of  selling  milk, 
rather  than  selling  cream  to  a  butter  factory ;  and,  vice  versa, 
equally  good  arguments  in  favor  of  selling  cream  to  factories, 
over  selling  milk  to  be  shipped  to  large  centres  of  popula- 
tion. 

The  location  of  the  producer  s  farm  must  be  taken  into  con- 
sideration ;  the  price  of  land  ;  amount  of  good  pasturage  ; 
easiness  to  get  his  farm  products  to  market. 
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We  know  that  where  milk  is  sold  continually  off  the 
farm  there  is  no  fattening  of  hogs,  no  raising  of  j^oung 
stock  ;  pastures  are  not  as  well  kept  up,  having  no  dry  stock 
to  run  on  them ;  and  it  is  a  heavy  dmin  on  the  farm,  and 
must  be  replaced  by  large  expenditures  of  money. 

But  to  the  majority  of  farmers  there  is  more  money  in 
selling  milk  than  in  the  selling  of  cream  for  butter.  The 
creameries  of  the  east  have  now  to  compete  with  the  cream- 
eries of  the  west.  Ra|)id  transportation  of  goods  from  the 
west  in  refrigerator  cars  makes  it  possible  to  get  goods 
delivered  from  Iowa  into  our  markets  of  the  east  in  as  good 
condition  as  goods  shipped  from  our  eastern  creameries  ; 
and  to  compete  with  our  western  neighbors,  who  make  the 
market  price,  we  must  sell  at  or  near  their  prices;  then 
often  prices  run  very  low,  especially  in  the  months  of  April 
and  May.  Taking  the  price  of  a  pound  of  butter,  and  find- 
ing how  manj^  quarts  of  milk  it  takes  to  make  that  pound  of 
butter,  we  will  find  that  milk  disposed  of  in  this  way  has 
not  brought  very  much  of  a  price, — possibly  not  over  one 
and  one-half  cents  a  quart ;  yet  these  farmers  have  more 
assets  than  simply  the  price  of  a  pound  of  butter,  —  pos- 
sibly a  large  yard  of  fat  hogs  or  a  fine  drove  of  well-bred 
heifers  growing  on  to  be  sold  when  matured  into  cows  ;  they 
also  have  a  large  amount  of  manure  which  goes  back  on  to 
the  land,  and  so  kee})s  up  the  fertility  of  the  land. 

Each  farmer  must  be  his  own  judge,  after  taking  into  con- 
sideration his  surroundings,  of  ^vhich  is  the  wisest  way  for 
him  to  dispose  of  the  product. 

The  Farmer  may  peddle  his  own  Milk. 
There  are  some  advantages  in  this  plan,  when  the  farmer 
is  situated  near  small  towns  and  cities,  when  he  can  make  a 
trip  from  home  and  arrive  in  time  to  supply  his  trade.  If 
the  producer  has  some  one  he  has  confidence  in,  either  to 
peddle  or  to  see  to  the  farm  duties  when  he  is  away,  then  he 
will  be  able  to  get  all  there  is  of  profit  in  his  milk ;  but  if 
he  has  not  some  such  person,  he  had  better  sell  his  product 
in  some  other  way.  I  have  always  noticed  that  the  farmer 
who  is  disposing  of  his  product  direct  to  the  consumer  exer- 
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cises  more  pains,  both  in  the  quality  and  care  of  his  milk, 
for  it  is  then  he  sees  the  importance  of  having  the  milk  in 
good  condition  and  of  high  standard. 

Selling  to  tiie  Contractor  or  Middleman. 

This  method  of  disposing  of  milk  is  the  one  most  largely 
used  in  our  State  :  and  many  of  our  lars^e  contractors  have 
to  go  into  Vermont,  New  Hampshire  and  Maine  for  a  large 
part  of  theu'  milk  supply.  Many  times  the  farmer  thinks  he 
is  oppressed  by  the  rigid  demands  of  the  contractor  in  regard 
to  the  care  of  the  product,  —  temperature  that  the  milk  must 
be  kept  at  and  delivered  to  the  station,  kinds  of  feed  he  may 
and  may  not  use,  and  many  other  requirements.  The  pro- 
ducers in  general  think  that  many  of  these  points  are  un- 
necessary and  unreasonable,  but  they  are  not,  —  they  are 
absolutely  essential  to  the  business ;  and  if  I  should  com- 
ment, I  should  say  that  they  are  not  as  exacting  as  the  cir- 
cumstances demand.  If  the  producer  would  stop  to  think 
what  the  milk  has  to  go  through :  twenty -four  hours  old 
before  it  reaches  the  contractor,  and  then  it  has  to  be  re- 
cooled  and  sometimes  pasteurized,  and  held  until  the  next 
morning,  and  put  out  to  the  trade,  —  and  it  is  supposed  to 
keep  sweet  until  the  next  morning.  If  the  milk  is  properly 
handled  there  will  be  no  trouble.  It  is  wise  for  all  farmers 
who  make  milk  for  contractors  to  carry  out  their  wishes,  and 
have  the  product  come  up  to  the  contractor's  standard  ;  then, 
when  the  producer  asks  for  a  fair  price  of  the  contractor,  the 
latter  will  freely  give  him  his  price,  if  the  goods  warrant;  in 
other  words,  make  an  article  that  will  be  of  such  high  quality 
and  kept  in  such  an  attractive  manner  that  it  will  be  sought 
after. 

I  want  to  impress  on  the  farmer  that  the  vital  time  for 
milk  is  at  the  time  it  is  drawn  from  the  cow  and  the  next 
thirty  minutes  after ;  everything  depends  on  how  it  is 
handled  at  that  time,  —  whether  it  will  make  a  good 
product  or  a  bad. 
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Disposing  of  the  Product  in  a  Co-operative  Way. 

In  setting  before  you  the  advantages  of  co-operation  in 
bujdng  and  selling,  I  can  do  no  better  than  to  cite  to  you 
the  origin,  aim  and  achievements  of  the  Spring-field  Co- 
operative Milk  Association,  of  which  I  am  treasurer  and 
manager  at  the  present  time.  The  history  of  the  association 
has  now  extended  over  a  period  of  twenty  years,  and  the 
balance  sheet  last  issued  shows  the  association  in  a  sound 
financial  condition  ;  in  fact,  the  growth  has  been  rather 
remarkable,  when  the  fact  is  taken  into  consideration  that 
there  was  not  an  institution  of  the  kind  to  copy  after. 
Perhaps  the  successful  growth  is  largely  due  to  the  loyalty 
of  our  farmers  to  our  institution.  The  officers  are  stock- 
holders, and  men  Avho  produce  milk  ;  and  the  managers, 
Avith  one  exception,  have  been  men  owning  stock  and  pro- 
ducino'  milk. 

The  purpose  for  which  the  co-operation  was  constituted  was 
co-operative  trade,  to  wit,  supplying  the  city  of  Springfield  and 
vicinity  with  pure  and  wholesome  milk  and  dairy  products. 

The  amount  of  capital  stock  Avhen  started  was  $16,000, 
later  increased  to  $30,000.  The  })ar  value  of  a  share  was 
$20,  Avliich  share  represented  one  producing  cow.  The  num- 
ber of  shares  w^as  800. 

There  is  a  code  of  by-laws,  setting  forth  the  manner  of 
electing  officers,  and  their  duties,  etc. 

Division  of  Proceeds. 

At  the  monthly  meeting  of  directors  they  shall  apportion 
to  each  stockholder  his  share  of  the  net  proceeds  of  the 
business,  the  amount  of  which  shall  be  determined  by  the 
directors. 

No  j)erson  shall  hold  shares  in  the  association  to  an  amount 
exceeding  $1,000,  nor  shall  any  stockholder  be  entitled  to 
more  than  one  vote  on  any  subject. 

No  member  of  the  association,  and  no  stockholder,  shall 
interfere  with  its  business  by  selling  milk  either  directly  or 
indirectly,  under  a  penalty  of  forfeiture  of  his  stock. 

T  state  here  only  a  few  of  the  bj'-laws,  sufficient  to  show 
how  rigid  and  strong  they  were  drawn. 
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Advantages. 

First,  to  secure  a  good  market ;  second,  to  be  reasonably 
sure  of  getting  pay  for  their  product. 

The  association  does  all  its  collecting,  sending  teams  out 
into  the  country  at  a  distance  of  thirteen  miles,  and  taking 
out  the  clean  cans,  which  have  been  washed  at  the  associa- 
tion's plant,  and  which  have  been  thoroughly  sterilized  with 
steam, — each  can  is  put  over  a  steam  jet  of  60  pounds 
pressure.  The  farmer  has  no  cans  to  wash,  no  milk  to 
transport,  and  all  the  milk  he  makes  is  taken,  even  a  part 
of  a  can.  You  will  see  at  once  that  this  is  a  great  help  to 
him ;  no  washing  of  cans,  no  transportation  of  the  product, 
giving  the  farmer  much  valuable  time  to  turn  in  other 
directions. 

jSize  of  Cans. 

Each  can  will  hold  10  quarts  of  milk, — no  more.  Is 
there  any  reason  why  you  should  give  101^^  quarts  or  11 
quarts,  and  only  get  pay  for  10  quarts  ?  This  was  the  system 
when  the  association  was  started,  and  is  in  force  in  some 
sections  of  our  State  to-da3^  In  other  words,  a  man  keep- 
ing 20  cows  keeps  2  of  the  cows  to  give  the  product  away 
to  the  purchaser  of  milk  in  full  cans.  It  would  be  as  reason- 
able to  give  65  pounds  for  a  bushel  of  potatoes,  instead  of 
60  pounds,  established  by  law. 

Growth. 

In  the  year  1884  there  were  received  at  this  association 
about  125,000  quarts  per  month,  doing  a  business  of  $5,500 
per  month  ;  now  there  are  received  about  350,000  to  400,000 
quarts  a  month,  and  we  do  a  business  of  $25,000  per  month. 

At  the  present  time  we  have  250  farms  producing  milk 
and  150  farms  producing  cream. 

We  keep  40  horses,  employ  35  hands,  own  and  operate  a 
large  creamery  in  Washington  County,  New  York  State,  and 
buy  very  large  quantities  of  product  on  the  outside. 
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SeUing  Milk. 

We  sell  milk  at  wholesale  and  retail,  supplying  a  large 
number  of  peddlers  with  milk.  By  drawing  in  these  large 
loads  of  milk  from  the  country  (9  teams,  drawing  from 
1,500  quarts  to  2,000  quarts  to  a  load)  we  minimize  the  ex- 
pense per  quart  of  collecting,  and  can  sell  to  the  middleman 
so  that  he  had  rather  buy  of  us  than  collect  his  own  milk. 

About  all  the  milk  that  is  sold  in  Springfield  is  sold  from 
the  measure, — a  very  small  amount  is  bottled;  in  fact  we 
do  not  encourage  customers  to  use  bottled  milk,  as  we  think 
the  breakaofe  and  loss  of  bottles  is  more  than  is  saved  in 
shrinkage  and  convenience  in  handling,  and  I  am  yet  to  be 
convinced  that  it  is  any  more  of  a  sanitary  method  than  to 
sell  direct  from  the  cans.  I  will  grant  exception  in  one  in- 
stance,—  that,  if  the  milk  can  be  put  into  bottles  immedi- 
ately after  being  milked  at  the  farm,  then  I  think  it  is  much 
safer  to  handle  in  bottles,  from  a  sanitary  point. 

Delivery. 
This  point  we  are  very  particular  about.  We  mean  to 
have  the  horses,  harnesses  and  wagons  look  attractive, — 
horses  well  kept,  harnesses  clean  and  wagons  well  washed 
inside  and  out.  The  men  must  be  neat  in  appeamnce, 
always  courteous,  and  must  accommodate  customers.  All 
utensils  used  in  delivery  are  sterilized. 

Price. 
Price  to  consumers  at  retail,  6  cents  in  summer  and  7  in 
winter.  We  are  able  to  pay  our  producers  this  year  3  cents 
per  quart  for  their  milk  at  their  doors  for  the  entire  year. 
We  furnish  clean  cans,  and  take  all  the  milk  they  make. 
We  do  regulate  the  surplus  to  some  extent.  We  notify  the 
producers  in  November  of  each  year  that  we  will  take  one- 
third  more  milk  in  the  months  of  April,  May  and  June  than 
the  avei*age  of  the  milk  they  produced  in  the  months  of 
December,  January  and  February  preceding ;  all  received  in 
excess  of  one-third  will  be  paid  for  at  butter-fat  prices. 
This  has  stimulated  winter  production,  and  has  helped  to 
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adjust  the  supply.     As  the  farmers  are  the  sellers,  they  see 
at  once  the  necessity  of  the  rule. 

The  success  of  a  co-operative  movement  like  this  is  due 
to  the  hearty  support  which  each  farmer  gives  to  his  part  of 
the  work. 

Price  or  Milk. 

The  idea  of  one  price  for  all  milk  —  good,  bad  and  indif- 
ferent—  is  wrong.  The  price  of  butter  changes  as  to  grade  ; 
the  price  of  eggs,  beef  and  other  products  changes  as  to  the 
supply  and  demand ;  but  the  price  of  milk  goes  on  forever 
at  the  same  old  price  ;  shortage  of  market  milk,  caused  by 
drought,  high  prices  of  grain,  —  in  fact,  no  extraordinary 
condition  can  interfere  with  the  price  of  this  very  impor- 
tant food.  This  is  not  as  it  should  be.  We  frequently  find 
that  one  quart  of  milk  contains  twice  the  food  value  of  an- 
other, yet  both  are  sold  at  the  same  price.  The  fact  that  an 
anah^sis  of  a  number  of  samples  of  milk  shows  a  wide  differ- 
ence in  composition  demonstrates  at  once  that  at  a  uniform 
price  per  quart  there  is  an  equally  wide  variation  in  the  cost 
of  its  nutrients  to  the  consumer.  It  will  be  seen,  from  a 
study  of  the  average  composition  of  milk,  that  as  the  total 
solids  increase  the  percentage  of  fat  is  increased,  in  greater 
proportion  than  solids  not  fat.  The  consumer  not  only 
secures  his  total  solids  in  the  rich  milk  at  a  lower  cost  per 
pound,  but  he  also  obtains  a  product  which  is  very  much 
richer  in  material  to  supply  the  body  wdth  heat  and  energy. 

These  facts  regarding  the  variation  in  the  cost  and  quality 
of  the  food  values  contained  therein  clearly  show  that  the 
standard  in  use  at  present  as  a  basis  of  sale,  viz.,  a  quart  of 
milk,  is  illogical  and  unfair  to  the  producer,  the  distributer 
and  the  consumer  alike.  In  the  sale  of  milk  the  percentage 
of  butter  fat  should  be  taken  as  the  standard,  rather  than 
the  quart. 

The  public  are  demanding  better  milk.  They  begin  to 
see  the  advantages  of  high-grade  milk,  and  when  such  is  ob- 
tained people  are  willing  to  pay  the  extra  cost  of  production . 
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Inspection  of  Milk. 

There  should  be  some  system  of  inspection  of  lierds  sup- 
plying cities  with  milk,  not  only  as  to  the  health  of  the  ani- 
mals, but  of  the  cleanliness  of  the  stables,  the  amount  of  air 
and  sunlight  they  receive,  and  care  of  milk  at  the  farm. 

The  farmers  should  commence  to  agitate  this,  not  only  to 
show  that  they  are  interested  in  the  quality  of  the  product 
they  sell,  but  to  gain  friends  among  customers.  It  is  of 
recent  years  only  that  milk  supplies  have  come  to  be  re- 
garded as  of  importance  to  public  health.  The  general 
public  are  rapidly  becoming  convinced  that  milk  is  of  very 
doubtful  pm'ity  many  times.  Here  the  producer  can  make 
a  reputation  for  himself  as  always  producing  milk  from  a 
sanitary  stand-point.  "We  as  farmers  must  take  active  steps 
to  free  the  product  from  any  suspicion. 

There  is  a  growing  tendency  among  producers  to  improve 
the  quality  of  milk  by  the  introduction  of  Guernsey  and 
Jersey  cows.  In  the  city  I  come  from  they  have  an  in- 
spector of  milk ;  he  not  only  takes  samples  of  milk  from 
carts  and  from  stores,  to  ascertain  the  quality  or  amount  of 
butter  fat,  but  he  goes  into  the  country  and  inspects  the 
dairies  that  produce  milk  for  the  city.  If  the  stables  and 
utensils  used  in  handling  milk  are  not  in  proper  shape,  clean 
and  in  order,  the  farmer  is  requested  to  get  things  in  shape, 
so  that  on  a  second  visit  the  inspector  will  find  things  all 
right ;  if  not,  the  milk  cannot  be  sold  in  the  city.  The 
inspector  is  doing  good  work,  and  we  begin  to  see  marked 
improvement  in  surroundings  at  the  farms. 

Consumers  have  an  Interest. 
The  consumers  have  a  duty  to  perform,  to  provide  clean 
and  pure  vessels,  and  have  a  suitable  place  to  set  away  the 
milk  where  there  is  an  abundance  of  pure  air.  Some  })eoplc 
are  most  unreasonable  in  their  complaints  and  demands  upon 
the  milkmen.  These,  and  sharp  competition  between  rival 
dealers,  are  two  chief  causes  of  dishonesty  in  the  milk  busi- 
ness. When  a  milk  ]K>ddl(>r  knows  that  he  is  delivering  the 
best  of  milk,  and   complaint   is   made  that  it  is  not  3'ellow 
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enough,  or  has  not  enough  "  body,"  and  he  is  afraid  of  losing 
a  good  customer,  he  is  tempted  either  to  give  that  person 
a  supply  from  near  the  top  of  a  can,  thus  depriving  some 
one  else  of  cream  which  rightly  belongs  to  him,  or  to  do 
what  he  thinks  his  dishonest  competitor  is  doing, — what- 
ever that  may  be .  There  is  a  great  desire  on  the  part  of  the 
purchaser  to  get  milk  cheap.  People  too  easily  forget  qual- 
ity, and  think  only  of  quantity.  Consumers  should  remem- 
ber that,  at  the  highest  price  usual  anywhere,  good  milk 
is  about  as  cheap  an  article  of  food  as  can  be  purchased. 
Buyers  of  milk  should  remember  that  milk  can  be  contami- 
nated as  easily  after  delivery  to  the  family  as  before ;  and 
the  milkman  is  often  blamed  for  bad  milk,  when  it  was 
made  so  by  conditions  over  which  he  had  no  control, — 
sometimes  left  where  dust  and  flies  have  access  to  it,  or,  if 
set  in  ill-ventilated  refrigerators,  or  in  cellars  where  there 
are  bad  odors,  milk  will  be  in  bad  condition  in  a  few  hours, 
no  matter  how  good  it  was  when  delivered. 

Consumers  should  demand  certain  things  of  the  producer 
or  middleman,  and  for  these  the  producer  or  middleman 
should  be  responsible  :  namely,  that  milk  should  keep  sweet 
at  least  twenty-four  hours  after  being  delivered  to  the  con- 
sumer, if  it  has  been  held  at  a  temperature  of  50°  or  below ; 
that  milk  should  be  clean  ;  that  the  flavor  of  the  milk  should 
not  be  injured  by  improper  feeding  and  handling  ;  that  milk 
should  be  of  a  certain  known  composition,  which  is  uniform 
from  day  to  day.  These  demands  are  not  unreasonable,  and 
they  can  be  carried  out  with  but  little  or  no  trouble  by  the 
producer  and  handlers. 

Food  Value  of  Milk. 
It  has  always  been  known  that  pure  milk  is  a  valuable 
food.  .  Next  to  bread  and  water,  milk  is  more  commonly 
used  than  any  other  article  of  food  ;  it  is  used  Avith  few 
exceptions  by  every  member  of  the  family  at  every  meal. 
All  are  interested  that  it  be  pure  and  wholesome.  It  is  one 
of  the  cheapest  foods,  at  the  prevailing  prices.  Many  per- 
sons use  as  little  milk  as  possible,  because  the  knowledge 
they  have  of  careless  ways  in  which  some  milk  is  produced 
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makes  it  repugnant  to  them.  No  other  food  is  more  health- 
ful and  economical  than  milk  when  pure,  and  none  is  more 
dangerous  to  health  when  carelessly  handled.  If  people 
were  aAvare  of  the  true  food  value  of  milk,  they  would  use 
it  more  freely  than  they  now  do,  to  the  advantage  of  both 
health  and  economy.      Many  people  think  milk  a  luxury. 

It  has  been  stated  that  a  quart  of  3  per  cent  milk,  costing 
5  cents,  will  furnish  about  the  same  amount  of  nutrition  as 
three-fourths  of  a  pound  of  meat,  costing  9  cents.  It  is 
surely  more  economical  to  use  less  meat  and  more  milk,  as 
we  find  in  milk  all  the  elements  needed  to  nourish  the  body. 

The  value  of  milk  as  a  food  is  not  as  well  understood  as  it 
should  be,  which  undoubtedly  accounts  for  the  fact  that, 
while  ours  is  one  of  the  great  dairy  countries  of  the  world, 
we  do  not  consume  more  than  one-third  the  amount  per  capita 
that  is  used  in  some  European  countries. 

The  Standardizing  of  Milk. 

I  think  the  time  is  not  far  distant  when  this  system  will 
be  generally  used  ;  it  is  the  only  fair  way  to  market  milk. 
This  can  be  accomplished  by  adding  skim  milk  or  cream,  as 
the  case  may  be,  to  bring  the  milk  to  the  required  per  cent  of 
butter  fat  and  solids.  A  4  per  cent  milk  is  a  good  standard  ; 
at  the  prevailing  prices  over  the  State  it  is  all  the  seller  can 
afford,  and  it  is  as  much  as  the  purchaser  should  ask  for. 
To  illustrate  the  standardizing  of  milk  as  the  only  fair  way 
to  all  parties  interested,  let  me  cite  an  instance  which 
occurred  in  my  city. 

The  analysis  of  two  samples,  taken  from  two  dairies,  A 
and  B,  as  the  milk  was  brought  in  from  the  country,  showed 
the  percentage  of  fat  in  one  case  to  be  2.8  and  in  the  other 
4.6.  As  a  basis  for  computation,  let  us  assume  that  the 
standard  quality  as  prescribed  by  law  (3.7)  is  of  value  to 
the  producer  the  price  31/0  cents  and  to  the  consumer  7  cents 
per  quart.  A  has  been  paid  25  j)er  cent  more  and  B  20 
per  cent  less  than  the  value  of  their  products.  In  return 
for  the  investment  of  70  cents  (10-quart  cans),  and  the 
labor  and  expense  required  to  bring  your  purchase  into  the 
city,  the  middleman  has  in  his  possession,  with  intent  to  sell, 
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exchange  or  deliver,  two  cans  of  milk,  worth  respectively 
53  and  87  cents. 

The  middleman  endeavors  to  comply  with  statute  require- 
ments ;  you  mix  the  two.  The  fat  will  then  test  3.7  ;  yet, 
while  the  one  rich  in  fat  has  brought  this  essential  up  to  the 
standard,  it  has  failed  to  do  the  same  with  the  solids  not  fat, 
and  the  middleman  with  its  distribution  is  liable  to  prosecu- 
tion for  the  sale  of  milk  not  of  good  standard  quality.  Your 
customer  receives  in  return  for  his  money  its  equivalent  in 
the  production  of  heat  and  energj^  but  the  percentage  of 
food  necessary  for  the  formation  of  new  tissue  and  the  repair 
of  the  old  is  deficient.  In  this  respect  he  would  derive 
nearly  as  much  benefit  from  a  quart  of  whole  milk  and  a 
quart  of  skim  milk,  costing  10  cents,  as  from  two  quarts  of 
the  mixed  milk,  at  14  cents.  While  in  this  case  presented 
a  wide  variation  is  shown,  it  is  by  no  means  the  extreme ; 
samples  have  been  taken  which  tested  2.4  and  5.6  respec- 
tively. 

You  may  say  that,  while  the  facts  are  as  shown  in  the  case 
of  the  two  cans,  the  same  were  not  obtained  in  large  quan- 
tities. 

On  two  occasions  samples  have  been  taken  from  50  dairies, 
large  and  small.  The  average  percentages  were:  fat,  3.9; 
total  solids,  12.61  ;  solids  not  fat,  8.71. 

Samples  of  mixed  milk,  3,000  quarts,  showed  :  fat,  4 ; 
solids,  12.54;  solids  not  fat,  8.74. 

Out  of  341  samples  of  milk  analyzed,  42,  or  16  per  cent, 
were  found  to  be  not  of  good  standard  quality. 

Of  163  samples  analyzed,  59,  or  36  per  cent,  have  failed 
to  meet  the  required  standard  (3.7). 

The  only  disadvantage  I  can  see  is  in  a  large  business, 
where  there  are  several  thousand  quarts  sold ;  it  would  be 
necessary  to  mix  all  the  milk,  and  the  customers  would  not 
get  milk  from  the  same  dairy  every  day,  as  now.  But  if 
the  large  firms  handling  several  thousand  quarts  a  day 
pasteurized  their  milk,  and  standardized  it,  there  would 
be  no  necessity  of  keeping  each  dairy  separate  ;  all  would 
be  served  with  the  same  quality  of  milk. 

The  only  apparatus  necessary  to  standardize  milk  is  a 
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cream  separator  and  a  Babcock  milk  tester.  Call  the  stand- 
ard 4  per  cent  milk;  if  the  dealer  is  putting  out  4.5  per 
cent  milk,  he  is  losing  one-half  of  1  per  cent ;  and  on  a 
large  amount  of  milk,  say  4,000  quarts,  he  is  losing  many 
dollars  a  da}',  and  in  the  year  thousands. 

Important  Points  for  the  Farmer. 

Every  farmer  should  be  made  to  realize  the  importance  of 
carino;  for  the  milk ;  that  there  is  no  other  food  that  will 
absorb  bad  odors  so  quickly  as  will  milk,  or  deteriorate  more 
rapidly  under  adverse  conditions. 

No  other  food  is  produced  under  conditions  where  it  is  so 
difficult  to  prevent  contamination.  I  have  asked  my  dairy- 
men to  use  more  sanitary  methods  in  handling  their  milk, 
and  it  has  resulted  in  failure.  Their  reason  is,  they  say, 
that  milk  cannot  be  produced  under  sanitary  conditions  for 
the  prevailing  prices.  Nevertheless,  if  the  dairymen  would 
produce  milk  under  sanitary  conditions,  and  so  advertise 
and  ask  the  public  to  inspect  their  methods,  their  product 
would  not  go  begging  ;  the  consumer  would  be  willing  to 
pay  advanced  prices. 

If  the  farmer  would  conduct  dairies  where  milk  is  pro- 
duced and  handled  in  as  clean  and  wholesome  a  manner  as 
milk  can  be  made  ;  have  his  cows  in  good  condition,  free 
from  disease  ;  use  nothing  but  wholesome  feeds ;  have  the 
stable  well  lighted  and  ventilated,  often  thoroughly  cleaned  ; 
cows  kept  clean  and  comfortable  ;  the  attendants  healthy  and 
clean  ;  the  utensils  sterilized  daily  ;  the  milk  promptly  cooled 
after  milking  to  45°, — it  would  not  he  long  before  his 
produce  would  be  sought  after,  and  he  would  find  no  difficulty 
in  disposing  of  it  at  advanced  prices. 

The  shortest  distance  between  two  points  is  a  straight 
line.     Let  the  dairyman  get  down  to  business  at  once. 

Growing  Demant)  for  Cream. 
The  sale   of  cream  to  be  used  on  the  table  has  greatly 
increased  in  the  past  few  years,  and  is  increasing  at  a  rate 
of  about  25  per  cent  over  the  preceding  year.      This  has 
been  my  experience  with  the  market. 
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The  cream  sold  to-day  is  no  longer  the  thin  skimmings  of 
milk  set  but  a  few  hours,  formerly  sold  as  a  great  favor  to 
the  customers  in  the  cities,  to  whom  the  name  suggested  a 
perfect  delicacy,  and  who  were  happy  with  it  in  the  absence 
of  anything  better  (such  cream  would  be  considered  nothing 
better  than  good  5  per  cent  milk  now),  —  but  a  thick  and 
sweet  article,  which  is  mucli  cheaper  than  the  old  one,  com- 
pared at  their  respective  prices.  During  the  fruit  season 
a  very  large  demand  is  made  for  it  and  the  prices  obtained 
are  so  much  in  advance  of  the  possibilities  of  buttermaking 
during  the  same  part  of  the  year  as  to  justify  the  cultivation 
of  the  trade  which  calls  for  a  40  per  cent  butter-fat  cream. 
The  best  cream  is  obtained  b}^  the  separation  from  the  fresh 
milk,  and  then  the  proper  management  of  the  cream.  It 
should  be  cooled  to  as  low  a  temperature  as  possible  within 
a  short  time  after  it  is  separated  ;  35°  is  none  too  cold,  32°  is 
better.  The  cream  trade  when  at  its  best  fortunately  comes 
at  a  season  of  the  year  when  milk  is  plentiful,  and  helps  to 
work  oil'  the  surplus  milk  to  advantage. 

With  this  growing  demand  for  cream,  the  producer  will 
see  at  once  the  importance  of  making  a  milk  of  a  high  per- 
centage butter  fat ;  but  with  this  growing  demand  there  is  a 
great  temptation  for  some  unscrupulous  dealers  to  lengthen 
their  supply  by  using  coloring  matter  and  some  of  the  thick- 
eners that  are  on  the  market,  palming  off  an  inferior  article, 
containing  a  small  amount  of  butter  fet  and  appearing  to 
contain  a  little  more  than  standard  amount  of  fat. 

An  illustration  that  came  under  my  own  observation  this 
season  will  make  this  clear.  In  my  city  of  Springfield  there 
is  a  dealer  who  had  a  very  large  cream  trade,  —  in  fact,  this 
was  his  particular  business.  I  noticed  that  his  trade  was 
increasing,  and  a  number  of  my  customers  were  leaving,  and 
buying  his  cream.  I  bought  some  of  his  cream,  and  I 
found  that  it  appeared  very  heavy,  but  did  not  show  up  the 
percentage  of  butter  fat  that  it  appeared  to  contain.  I 
thought  there  was  a  sectet  in  handling  which  I  did  not 
understand.  I  was  then  putting  out  a  40  per  cent  cream ; 
I  increased  my  percentage  of  fat  to  45  per  cent,  and  even 
then  my  cream  appeared  thin  beside  his.     It  was  not  long 
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after  that  our  inspector  of  milk  took  samples  from  all  dealers 
ill  the  city.  The  result  was  that  this  dealer  I  have  been 
s})eaking  of  Avas  summoned  into  court,  and  paid  a  fine  of  $100 
for  use  of  foreign  substances  in  this  cream.  It  was  found  he 
liad  been  selling  two  grades  of  cream ;  one  w^as  supposed  to 
contain  30  per  cent  of-  butter  fat,  which  on  analysis  only 
contained  24  per  cent,  but  had  the  appearance  of  having  45 
per  cent  butter  fat  in  it ;  the  other  was  sold  for  a  40  per  cent 
cream, — which  was  the  grade  of  cream  I  was  putting  out, 
and  the  grade  most  used  for  family  trade, — but  contained 
only  34  per  cent  butter  fat,  but  to  the  eye  would  pass  for 
50  per  cent. 

This  is  the  kind  of  competition  we  were  up  against, — we 
putting  out  cream  actually  containing  11  per  cent  more 
butter  fat  than  our  opponent,  and  yet  not  giving  satis- 
faction. This  is  a  case  where  the  city  inspector  was  a  yery 
valuable  officer.  After  the  papers  had  commented  on  the 
findings  of  the  inspector,  one  of  my  customers  called  us  up 
l)y  telephone  and  complained  that  the  cream  was  not  pure,  — 
it  was  too  thick  to  be  pure  cream.  She  was  raised  and  spent 
some  of  her  younger  days  oa  a  farm,  and  knew  what  cream 
was ;  and  she  thought  they  had  got  to  a  l)ad  pass  if  the 
people  of  Springfield  could  not  get  pure  cream.  I  tried 
to  explain  it  was  all  right,  —  perfectly  pure  ;  but  of  no  avail. 
She  would  take  the  sample  to  the  inspector,  which  she  did. 
The  inspector  tried  it,  and  found  it  to  contain  50  per  cent 
butter  fat ;  and  reported  to  the  customer  that  the  association 
URist  have  made  a  mistake  somewhere,  and  put  out  a  50 
per  cent  instead  of  a  40  per  cent  cream.  The  fact  was,  my 
man  let  his  sejmrator  get  away  from  him,  and  all  customers 
had  a  treat  for  once. 

There  is  no  mistake  that  the  ajipearance  of  the  goods  to 
the  customer's  eye  is  what  tells. 

Conclusion. 

I  am  glad  to  see  the  farmers  organizing,  and  getting  into 

shape  to  do  business  on  business  principles.     The  Boston 

Co-operative  Milk  Producers  Company  is  a  good  example  of 

organization.     In    union    there   is   strength ;  and    it    needs 
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loyalty  on  the  part  of  all  members  to  stand  firm  by  its  by- 
laws, and  follow  their  leaders.  And  if  at  the  head  of  the 
organization  there  are  elected  men  of  good  judgment  and 
tact  to  shape  the  policy  and  map  out  the  line  of  campaign, 
it  will  succeed  in  its  object ;  if  the  right  kind  of  men  are  at 
the  head,  it  will  be  a  pleasure  for  the  contractors  to  meet 
them  and  adjust  their  differences. 

Farmers  must  remember  that  the  methods  of  producing 
milk  years  ago  can  no  longer  be  used.  No  branch  of  the 
dairy  industry  has  received  more  attention  in  recent  years, 
or  made  more  substantial  progress,  than  that  of  producing 
milk  for  deliv^ery  to  consumers  or  shipment  to  market.  The 
demand  for  improvement  in  the  milk  supply  has  led  to  much 
better  practices  on  the  part  of  many  connected  with  the 
business.  Producers  must  give  more  time  and  care  to  selec- 
tion of  cows,  their  health,  food  and  water ;  to  the  matter  of 
cleanliness  in  milking  and  care  of  milk  while  on  the  farm. 
Many  points  brought  out  in  this  paper  are  applicable  to  all 
producers  of  milk,  regardless  of  size  of  dairy  or  location  ; 
and  in  other  points  local  conditions  will  have  to  be  con- 
sidered. 

Every  year  should  mark  improvements  in  every  dairy 
farmer's  methods.  He  should  raise  his  standard  a  little 
higher  than  the  year  previous,  and  press  on  and  up,  raising 
his  profession  to  that  second  to  none,  and  turning  out  a 
product  that  can  be  labelled  "strictly  pure,  produced  under 
strict  sanitary  regulations,  guaranteed  to  contain  the  amount 
of  butter  fat  and  solids  required  by  law." 

The  Chair.  You  have  listened  to  a  very  comprehensive 
and  valuable  paper ;  and  our  practice  has  been,  as  notice  is 
given  in  the  programme,  to  follow  the  lectures  by  discus- 
sion, in  which  all  persons  present  are  invited  to  engage. 
The  matter  is  in  your  hands. 

Mr.  Geo.  M.  Whitaker  (of  Boston) .  I  desire  to  compli- 
ment the  speaker  on  his  paper, — it  is  a  perfect  encyclo- 
psedia  of  information ;  and  I  desire  especially  to  compliment 
him  upon  the  emphasis  which  he  has  placed  upon  the  im- 
portance of  the  farmei-s  taking  an  interest  and  an  initiative 


Xo.  4.]  :\nLK.  49 

in  the  matter  of  herd  inspection  and  more  care  in  the  pro- 
duction of  milk.  It  has  been  a  part  of  my  dut}"  in  the  last 
few  months  to  malve  somewhat  of  a  careful  inspection  of  the 
milk  supply  of  several  of  the  larger  cities  in  the  east,  and  I 
am  absolutely  amazed  at  the  great  attention  that  is  now 
being  given  to  the  milk  question  by  the  officers  and  medical 
authorities  in  the  cities.  I  think  the  farmers  are  not  aware 
of  what  might  be  called  almost  a  revolution  that  is  going  on 
at  the  city  end  of  the  line.  The  paper  of  the  speaker  is 
valuable  as  a  connecting  link  in  opening  up  the  means  for 
the  farmer  getting  in  touch  with  the  city  end  of  the  business. 

The  advance  movement  has  gone  so  far  that  the  large 
contracting  firms  of  Boston  have  bacteriologists  regularly 
connected  with  their  establishments,  in  addition  to  their 
chemists,  to  test  the  milk  for  bacteria  ever}^  day.  The  Bos- 
ton board  of  health  has  established  a  bacteriological  stand- 
ard ;  and  milk  with  a  certain  amount  of  bacteria  is  liable  to 
get  the  producer  into  trouble,  just  as  much  as  if  the  milk 
was  deficient  in  solids. 

In  New  York  City  I  found  that  the  city  board  of  health 
paA's  more  attention  to  the  milk  question  than  any  other 
one  topic.  There  are  pages  after  pages  devoted  to  it  in  their 
reports,  and  photograph  after  photograph  given  in  illustration 
of  what  they  say.  In  New  York  they  have  established  a 
temperature  standard,  instead  of  a  bacteriological  standard, 
because  they  say  the  bacteria  multi})ly  yevy  rapidly  with  a 
higher  temperature  ;  and  conse(|uently  it  is  not  of  so  nmch 
account  whether  the  milk  has  more  or  less  bacteria  at  the 
start,  if  it  is  only  kept  cool.  There  the  inspectors  put  their 
thermometers  in  the  milk,  and  if  it  is  over  50°  they  pom* 
the  milk  out  in  the  gutter. 

In  Philadelphia  the  board  of  health  is  taking  samples  of 
milk  every  day,  and  testing  them,  rather  than  sending  a 
veterinarian  into  the  country  to  test  the  animals.  The  day 
before  I  was  there  they  had  taken  70  samples,  and  out  of  the 
70  they  found  pus  in  4.  This  is  not  a  very  pleasant  Avord 
to  use  in  connection  with  food,  but  it  illustrates  what  a  big 
movement  is  going  on  under  the  direction  of  the  health 
organizations  in  the  city. 
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As  the  speaker  has  said,  the  farmers  Avant  to  know  of  this, 
and  want  to  be  at  the  very  front  themselves  in  assisting  in 
the  inspection  of  herds  and  the  proper  care  of  milk. 

The  Chair.  I  see  Mr.  Ellis  of  West  Newton  in  the  audi- 
ence. He  has  had  considerable  experience  in  this  line,  and 
we  would  like  to  hear  a  few  words  from  him,  either  in  criti- 
cism or  suggestion. 

Mr.  Geo.  H.  Ellis.  I  did  not  come  to  speak,  but  to 
listen  ;  and  certainly  we  have  had  a  most  valuable  paper.  I 
don't  know  that  I  can  add  anything  to  it.  There  are  some 
points  that  need  to  be  touched  in  other  ways,  and  I  for  one 
don't  see  just  how  they  are  to  be  touched.  As  the  speaker 
stated,  and  as  Mr.  Whitaker  has  said,  the  standard  is  being 
steadily  raised  in  the  cities  and  towns  for  the  consumer  ;  but 
in  most  cities,  — for  instance,  in  Boston,  — while  the  stand- 
ard is  being  raised,  while  they  are  adopting  new  plans  all 
the  time  in  the  inspection  of  milk,  3'et  the  price  to  the  con- 
sumer is  not  increased.  There  is  no  mistake  about  our 
needing  all  these  sanitary  precautions  at  the  farm  ;  there  is 
no  mistake,  either,  that  the  consumer  has  got  to  pay  for 
these  precautions.  In  some  way  or  another  the  consuming 
public  in  our  large  cities  has  got  to  be  educated  up  to  the 
idea,  before  the  farmer  can  do  very  much. 

The  speaker  stated  that,  if  the  farmer  himself  will  take 
hold  of  the  matter  in  the  right  way  and  will  work  on  sani- 
tary lines,  he  will  find  an  increasing  demand  for  his  milk. 
Is  that  true  with  reference  to  sections  which  supply  milk  to 
the  contractors  for  the  city  of  Boston  ?  It  isn't  the  fault 
of  the  contractor,  it  is  the  fault  of  the  consumer.  The  con- 
tractor cannot  pay  an  extra  price  for  this  extra  care  and 
sanitation  ;  yet  it  costs  the  farmer.  Milk  cannot  be  properly 
made  and  properly  handled  at  the  price  the  farmer  gets  from 
the  contractor.  Again,  I  want  it  understood  that  I  am  not 
for  a  moment  blaminof  the  contractor.  I  don't  believe  the 
milk  contractors  in  the  city  of  Boston  are  making  a  large 
amount  of  money,  I  l>elieve  they  are  paying  as  high  a  price 
as  they  can  afibrd  ;  but  the  consuming  public  must  be  edu- 
cated up  to  paying  a  fair  price  for  the  food  value  contained 
in  the  milk,  for  to-day  they  don't  do  it.     It  is  perfectly  well 
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known,  as  stated  by  the  speaker,  that  milk  is  to-day  one  of 
the,  if  not  the,  lowest-priced  food  on  the  market ;  and  there 
is  no  reason  whj^  a  fair  price  should  not  be  paid  for  it. 

We  want  the  farmer  to  adopt  these  sanitary  methods  ;  we 
are  anxious  to  see  it  done  ;  but  I  don't  myself  see  just  how 
it  is  to  be  done.  I  don't  believe  there  is  any  profit  in  it, 
when  he  does  it ;  yet  I  do  thoroughly  believe  that,  in  order 
to  get  the  consumer  to  pay  on  his  end,  the  producer  has  got 
to  keep  his  end  up ;  and  there  is  no  question  but  what  it  is 
being  done  to  an  extent  that  it  never  has  before,  and  yet 
the  retail  price  of  milk  in  Boston  is  not  increased.  I  don't 
refer,  of  course,  to  the  "  slop  shops,"  so  called,  where  milk 
has  been  sold  for  3  and  4  cents  a  quart,  and  where  unsani- 
tar}^  conditions  have  existed  to  a  certain  degree ;  I  refer  to 
the  hard-workimj  farmer  throughout  the  State,  who  does  his 
best  to  deliver  his  milk  to  the  contractor  in  perfect  condi- 
tion. The  city  end  has  got  to  be  educated;  and  I  am 
inclined  to  think  that  the  State  Board  of  Agriculture  cannot 
do  a  better  service  to  the  farmer  than  in  trying  to  convince 
the  city-bred  man  and  woman  of  the  value  of  this  food. 

One  other  point  in  the  earlier  })art  of  the  address  has  im- 
pressed itself  upon  my  mind,  and  that  is,  in  reference  to  the 
soiling  system, — the  providing  of  green  food  to  the  cattle 
throughout  the  season.  With  the  peculiarities  of  this  cli- 
mate, I  don't  l)elieve  that  any  man  living  can  provide  such 
food  throujyhout  the  season.  lie  can  have  his  o-reen  food 
coming  regularly,  to  be  sur(^ ;  and  his  regular  suppl}'  has  got 
to  be  taken  care  of,  if  he  is  to  adopt  the  soiling  system. 
But  what  of  the  bad  season  ?  There  is  only  one  way  he  can 
adopt  this  system,  and  that  is  by  putting  enough  ensilage  in 
his  silos  to  carry  him  through  the  season.  But  what  of  a 
very  wet  or  a  very  dry  season,  when  the  crops  which  he  has 
planned  to  follow  each  other  do  not  follow  each  other  as 
they  should?  I  say  the  peculiarities  of  this  climate  make 
the  soiling  system  an  impossibility. 

Mr.  A.  M.  Lyiman  (of  Montague) .  I  am  glad  to  empha- 
size ^vhat  Mr.  Ellis  has  said  in  regard  to  this  education 
among  the  farmers  and  the  producers  of  milk,  which  seems 
so  necessary.     There  has  been  a  thought  in  my  mind  for  a 
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long  time,  that  the  State  Board,  through  the  Dairy  Bureau, 
miofht  have  more  of  an  educational  feature  to  it  than  it  has 
to-day,  which  would  be  beneficial  to  the  farmers. 

It  costs  no  more  to  make  a  good  product  than  it  does  a 
poor  one  ;  and  if  we  encourage  this  feeling  among  the 
farmers,  their  product  will  be  so  much  improved.  It  is 
simply  a  waste  on  the  farmer's  part  if  he  does  not  keep  his 
product  in  the  best  possible  shape  until  it  reaches  the 
creamery  or  the  consumer.  It  has  been  stated,  on  the  best 
authority,  that  there  is  no  product  which  makes  so  perfect  a 
food  as  milk  when  it  is  first  made  ;  there  is  nothing  to  make 
it  better,  — we  have  only  to  keep  it  as  it  is. 

Hon.  M.  A.  Morse  (of  Belchertown).  I  read  one  day 
that  so  many  bacteria  are  necessary  in  every  quart  of  milk ; 
and  the  next  day  I  read  that  there  shouldn't  be  500,000  — 
or  whatever  it  is  —  in  it.  I  don't  know  whether  any  au- 
thorities have  ever  designated  just  the  exact  number  neces- 
sary, or  not,  but  I  do  know  this  :  if  the  health  authorities 
want  to  jjet  at  the  root  of  the  matter,  thev  will  jjet  at  these 
cans  that  come  to  you  and  to  me,  which  are  so  extremely 
dirty.  Now  what  is  the  use  of  talking  about  your  barn  and 
my  barn,  your  filth  and  my  filth,  when  you  and  I  haven't 
seen  anything  about  our  premises  for  years  so  filthy  as  those 
distressing  milk  cans  that  are  sent  to  us  from  Boston  ?  Why 
don't  the  health  authorities  strike  at  the  root  of  the  matter, 
and  not  come  onto  us  poor,  innocent,  hard-working  fellows? 
We  alwaj^s  get  the  hard  end  of  everything,  and  there  doesn't 
seem  to  be  anybody  to  stand  up  for  us.  Let  us  force  this 
thing  ;  let  us  demand  that  the  utensils  which  come  to  us  shall 
be  fit  to  receive  the  milk  which  is  produced  on  our  farms ; 
let  us  have  clean  utensils  first. 

jNIr.  Allen.  As  Mr.  Morse  has  brought  up  the  shipping 
back  into  the  country  of  those  filthy  cans  I  want  to  say 
that  last  winter  I  made  several  visits  to  the  contractors  in 
Boston,  and  I  couldn't  quite  understand  how  the  State  Board 
of  Health,  or  the  local  boards  of  health,  could  permit  of  the 
transportation  of  such  filthy  cans.  That,  you  will  notice 
in  my  lecture,  was  one  of  the  chief  points  in  our  co-operative 
movement,  —  that  we  have  our  cans  brouo-ht  to  our  farms 
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clean,  sterilized.  How  is  it  possible  for  the  average  farmer 
throughout  ^Massachusetts  to  sterilize  those  cans?  How  can 
you  expect  him  to  sterilize  them?  These  are  questions  we 
would  like  to  have  answered. 

The  Chair.  Do  I  understand  the  lecturer  that  he  would 
aerate  the  milk  as  it  comes  from  the  cow? 

]Mr.  Allen.  My  point  is  this  :  that,  if  you  can  aerate 
this  milk  inmiediately  after  it  is  drawn  from  the  cow,  in  a 
room  where  the  au'  is  pure,  you  not  only  take  out  a  certain 
amount  of  odors  that  are  in  the  milk,  —  if  you  have  been 
feeding  turnips,  or  cabbage,  or  any  food  that  carries  odor  in 
it, — but  you  also  take  out  the  animal  heat,  and  bring  the 
milk  down  to  a  low  temperature  instantaneously.  "We  have 
five  milkers  at  our  place.  We  run  all  our  milk  over  a  rota- 
tor, winter  and  summer  :  and  I  have  noticed,  since  I  com- 
menced to  aerate  it,  which  was  about  four  years  ago,  that 
my  milk  has  a  more  delightful  taste  to  it,  so  much  so,  that 
by  taking  two  samples  of  milk,  one  that  has  been  aerated 
and  one  that  has  not,  I  could  pick  out  the  aerated  milk  at 
once  hy  the  taste.  It  tastes  cleaner  and  purer,  and  helps 
the  product  in  many  points,  especially  in  preserving  the 
qualit}^  of  the  milk.  We  should  take  more  pains  with  our 
milk,  in  making  and  protecting  the  product,  and  then  de- 
mand the  price. 

The  Chaik.  I  see  Mr.  E.  A.  Waters  in  the  audience. 
He  has  been  superintendent  of  the  Moen  farm  in  Worcester, 
Avhere  they  make  extra  fine  milk. 

Mr.  Waters.  I  want  to  emphasize  what  Mr.  Ellis  has 
said  about  the  consumer  helping  the  farmer  out  by  paying 
him  a  fair  price  for  what  he  produces.  I  contend  that  there 
is  no  farmer  living  in  Xew  England  Avho  can  make  milk  and 
sell  it  at  3  cents  a  quart  at  his  door,  and  get  an}^  profit  out 
of  it.  I  think,  if  I  were  going  into  the  milk  business  on  my 
own  hook,  that  I  shouldn't  pay  a  great  deal  of  attention  to 
sanitar}^  conditions,  if  I  were  away  back  in  the  country,  and 
had  to  take  cans  such  as  are  given  to  the  farmers  Avho  fur- 
nish the  Boston  market  with  milk.  A  fiirmer  who  lives 
near  a  large  town  or  city,  and  retails  his  own  milk,  can 
in  a  measure  get  some  returns  for  good,  wholesome  milk. 
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If  he  can  get  his  customers  to  go  out  and  see  the  way  he 
makes  the  milk,  and  the  way  he  talies  care  of  it,  he  can  get 
a  good,  fair  price  for  it ;  but  even  then  he  can't  get  enough 
to  make  any  money  at  it.  He  ought  to  get  from  10  to  12 
cents  a  quart  for  his  milk,  providing  he  is  furnishing  good, 
wholesome  milk,  5  per  cent  or  more. 

The  lecturer  spoke  about  his  customers  finding  fault  with 
the  cream  because  it  was  too  thick.  I  know  that  there  are 
some  people  who,  if  you  furnish  them  with  50  per  cent 
cream,  will  complain  of  it  because  it  is  too  thick.  I  had  a 
customer  last  winter  who  found  fault  with  the  cream,  saying 
it  was  too  thick,  she  couldn't  do  anything  with  it,  and  want- 
ing to  know  what  the  trouble  was  with  it.  I  told  her  how  I 
thought  she  could  thin  it,  which  she  did,  and  found  it  was 
all  right.  I  had  another  customer  telephone  me  that  the 
milk  was  growing  poor,  and  I  asked  him  how  much  cream 
he  got  from  the  top  of  the  bottle.  He  measured  it,  and  said 
three  inches  and  three-quarters,  and  I  told  him  I  didn't  make 
anything  any  better  than  that,  and  said,  "I  can't  furnish 
you  cream  for  7  cents  a  quart. '^  I  haven't  heard  anything 
further  from  him. 

Mr.  Van  Norman  (of  West  Newton).  I  understood  Mr. 
Lyman  to  say  that  it  was  as  easy  to  produce  a  good  quality 
as  it  was  a  poor  quality  of  milk.  Isn't  there  more  profit  on 
a  cow  that  produces  60  or  80  pounds  of  2.6  per  cent  milk 
that  is  sold  for  the  same  price,  than  on  a  Jersey  that  pro- 
duces 25  pounds  of  5  per  cent  milk?  If  the  value  is  in  the 
quality,  how  is  it  possible  to  produce  a  good  quality  of  milk 
as  easily  as  a  poor  one  ? 

Mr.  Lyman.  I  intended  to  say  that  the  same  milk  can  be 
produced  in  a  clean  and  nice  condition  as  cheaply  as  though 
it  were  not  clean  and  nice.  But  I  will  say,  what  most  of 
you  know,  that  milk  cannot  be  increased  in  its  butter  fat, 
whatever  be  the  feed  given  to  the  stock,  whether  it  be  a 
richer  grain  or  poorer.  Every  milk  will  analyze  the  same 
percentage  of  butter  fat,  whether  the  stock  is  ill  fed  or 
well  fed. 

Mr.  Van  Norman.  I  think  that,  perhaps,  would  bear 
qualification.     Can  a  man  milk  as  many  cows  when  brushing 


No.  4.]  MILK.  55 

the  udder  and  taking  care  of  them  nicely,  keeping  them 
clean,  as  he  can  if  he  doesn't  do  this?  I  think  it  is  im})Os- 
sible.  I  want  to  take  exception  to  another  remark.  I  think 
that  it  is  impossible  for  the  farmer  to  create  the  jn-ice  of  milk 
by  improving  his  methods.  He  simply  can't  do  it,  if  he  is 
going  to  live.  The  average  farmer,  who  is  dependent  for 
his  living  on  what  he  gets  from  his  milk,  can't  afford  to  do 
it.  He  has  got  to  meet  the  market  in  the  cheapest  pos- 
sible way  that  he  can,  especially  at  the  present  time,  when 
milk  does  not  command  a  price  which  makes  a  living  pos- 
sible. The  point  is  well  taken  by  ]\Ir.  Ellis,  that  you  have 
got  to  educate  the  community  to  the  difference  between  a 
good  and  a  poor  quality  of  milk ;  for  as  long  as  a  good 
quality  gets  no  better  price  from  the  consuming  public  than 
a  poor  quality,  there  is  no  inducement  whatever  for  the 
farmer  to  produce  a  better  quality  at  a  greater  cost. 

Mr.  Elmer  D.  Howe  (of  Marlborough).  One  other 
dealer  and  myself  handle  about  one-third  of  the  quantity  sold 
in  our  city  ;  and  we  undertook  to  educate  the  people  up  to 
the  idea  that  milk  cared  for  and  handled  properly  was  worth 
more  —  especially  with  the  increase  in  the  cost  of  produc- 
ing it,  which  was  maintained  during  the  last  year  —  in  the 
winter  than  it  was  in  the  summer.  We  undertook  to  raise 
the  price  to  7  cents  a  quart  during  the  winter,  with  the 
result  that  so  many  of  our  customers  went  to  the  other 
dealers  that  both  of  us  had  to  go  back  to  the  price  the  other 
dealers  maintained.  They  either  change  dealers,  or  say, 
"We  w^ll  pay  the  additional  price,  but  we  won't  use  so 
much  milk;  "  and  the  consequence  is,  the  attempt  to  educate 
people  up  to  the  idea  of  a  higher  standard  of  milk  takes  all 
the  profit,  in  the  way  of  advertising  and  educational  methods, 
which  you  get  from  the  increase  in  the  price  of  milk.  I 
think  the  people  are  not  yet  educated  up  to  the  point  of 
being  willing  to  pay  for  the  extra  labor  involved.  There- 
fore, we  simply  must  meet  the  market  as  it  is,  making  an 
article  that  will  stand  the  test  of  law,  and  will  also  meet 
fairly  well  the  demands  of  the  people.  T  have  talked  with 
Mr.  Ellis,  and  he  tells  mc  that  he  gets  10  cents  a  quart,  where 
I  get  6,  but  when  you  come  to  figure  out  the  net  profits 
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there  isn't  so  much  of  a  difference  after  all,  because  he  has  to 
expend  a  large  part  of  that  extra  price  in  maintaining  the 
quah'ty  of  his  product  and  in  educating  the  people  up  to  the 
idea  of  its  extra  quality.  In  the  section  where  I  live  it 
would  be  almost  foolhardy  to  undertake  to  educate  the 
people  up  to  the  idea  of  a  higher  (juality  of  milk  and  paying 
an  extra  price  for  it,  because  there  would  be  so  little  demand 
for  it  that  there  would  be  no  money  in  the  business.  In 
most  sections  of  our  country  we  have  got  to  meet  the  market 
as  we  find  it. 

Just  a  word  about  the  inspection  of  cattle,  as  conducted 
over  the  State  of  Massachusetts  at  the  present  time.  I  am 
in  favor  of  having  cattle  inspected,  but  I  would  have  it  done 
by  persons  qualified  to  do  the  work  properly,  and  not  by 
those  appointed  for  the  payment  of  political  debts.  Milk 
inspectors  who  simply  sit  in  their  offices  and  expect  us  to 
come  and  pay  them  50  cents  every  1st  of  ]\Iay  are  of  little 
service.  If  we  are  to  have  these  officials,  they  should  do 
something,  so  that  dairymen  who  are  willing  to  comply  with 
the  conditions  should  receive  recognition  from  the  public. 
Here  is  a  line  of  work  in  which  dairymen  who  are  alive  are 
only  too  anxious  to  co-operate  with  the  advanced  ideas  of 
the  public.  If  there  are  others  who  are  not  willing  to  com- 
ply with  these  conditions,  let  them  simply  sit  down  in  the 
background,  and  not  be  permitted  to  compete  with  those 
who  are  willing  to  do  it. 

Question.     Are  you  in  favor  of  using  ensilage? 

Mr.  Allen.  I  am  in  favor  of  ensilage  when  fed  judi- 
ciously, and  think  there  is  no  harm  whatever  in  it.  It  won't 
interfere  with  a  gilt-edged  product,  only  you  want  to  feed  it 
judiciously. 

If  you  will  allow  me,  now  that  I  am  up,  I  would  like  to 
reply  to  Mr.  Howe,  who  spoke  a  few  moments  ago  about 
doinof  about  one-third  of  the  milk  business  in  his  town.  I 
would  suggest  that  he  get  the  dealers  all  together,  and  form 
what  we  have  in  the  city  of  Springfield, — a  milk  dealers' 
protective  association,  which  has  been  in  existence  for  a 
number  of  years,  and  works  beautifulh'.  We  demand  fair 
prices,  and  we  protect  each  other,  and  in  such  away  that  we 
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have  no  difficulty  now,  when  the  fall  comes,  in  advancing 
our  price  to  7  cents  for  retail  milk.  It  is  so  logical  that 
almost  any  pedler  can  see  at  a  glance,  if  3'ou  sit  down  and 
talk  with  him,  that  it  is  working  to  his  advantage.  If  he 
can  get  1  cent  a  quart  more  for  200  quarts  which  he  puts 
out,  that  makes  $2  a  day,  and  it  is  a  nice  little  profit  to  him. 
It  is  not  hard  to  get  the  consumers  to  pay  it.  Thc}^  are 
willing  to  do  so  in  Springfield.  Now  the  price  is  not  shifted  ; 
it  is  simply  a  matter  of  fact  that  the  winter  price  is  7  cents 
and  the  summer  G.  We  all  work  in  harmony,  and  we  have 
the  milk  business  in  the  city  of  Springfield  on  a  paying 
basis,  so  that  the  middleman  will  get  a  fair  livelihood  from 
it.  He  can  pay  his  bills  and  save  up  something  on  this  basis, 
while  prior  to  this  he  was  getting  as  many  prices  on  the 
street  as  there  were  houses.  Some  milk  was  sold  for  less 
than  it  could  be  produced  for,  and  the  result  was,  the  farmer 
had  to  stand  the  loss  in  the  end. 

]\Ir.  Ho  AVE.  That  is  just  the  material  we  have  been  try- 
ing to  work  with,  and  it  worked  like  this  :  they  wouldn't  all 
come  together  to  make  the  agreement ;  there  would  be  per- 
haps four  or  five,  perhaps  three  or  four,  who  would  stay  out, 
and  those  three  or  four  would  not  onl}^  refuse  to  raise  the 
price,  but  would  sell  for  5  cents,  even  right  in  the  winter, 
when  there  was  no  possibility  of  making  a  profit.  Often- 
times a  young  man  will  start  in  and  run  his  creditors  as  long 
as  ho  can,  and  then  in  about  six  months  he  meets  the  farmers 
he  has  purchased  milk  from,  and  all  of  his  other  creditors, 
with  about  5  cents  on  a  dollar. 

Mr.  Waters.  I  think  it  is  much  easier  to  form  an  asso- 
ciation in  Springfield  than  it  is  in  Marlborough  or  Worcester. 
In  Worcester  the  producers  have  tried  to  form  an  association, 
to  raise  the  price  of  milk  ;  and  the  pedlers  have  tried  to 
raise  the  price  of  milk  among  themselves,  and  they  couldn't 
agree.  The  whole  trouble  comes  in  this  way.  We  have  a 
certain  class  of  farmers  in  and  around  Worcester  who  peddle 
their  own  milk ;  they  are  good  farmers,  but  you  can't  get 
them  to  raise  the  price  of  milk,  or  to  come  to  any  agree- 
ment whatever  with  the  rest.  They  are  called  producers, 
and  also  pedlers.     Jf  they  would  come  in  with  the  farmers 
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who  want  to  raise  the  price  of  milk,  it  could  be  done  ;  but 
they  won't  do  it.  The  same  condition  is  found  in  Millbury 
that  exists  in  Worcester.  Now  I  claim,  as  Mr.  Howe  says, 
there  are  men  in  the  milk  business  who  go  out  among  the 
farmers  and  buy  their  milk.  The  farmers  wouldn't  go  to  the 
bank  and  lend  these  men  $500,  or  $50,  or  $25,  but  they  will 
sell  them  $300  or  $400  worth  of  milk,  without  any  security. 
Then  the  pedlers  skip  out,  and  that  is  the  way  it  goes. 

Mr.  N.  I.  BowDiTCH  (of  Framingham).  I  now  sell  direct 
to  large  consumers  in  Boston  institutions,  I  was  in  the  re- 
tail business  here  in  town  for  a  year  or  two,  and  we  formed 
a  milk  dealers'  association  just  before  I  sold  out.  We  put 
the  price  up,  and  the  milk  dealers  in  Framingham,  I  think, 
were  more  conscientious  than  in  those  towns  to  the  west- 
ward, because  they  all  stayed  by  their  agreement.  One 
man  lost  over  50  per  cent  of  his  customers,  because  they 
couldn't  afford  to  pay  the  higher  price. 

I  am  very  much  in  favor  of  what  Mr.  Allen  said  aljout  the 
protection  of  milk,  and  I  try  to  produce  a  high  qualitv  of 
milk  by  the  best  methods,  as  it  goes  to  hospitals  in  Boston. 
I  find  that  all  milk  costs  me,  when  it  leaves  my  place,  over  4 
cents,  and  it  is  jDut  up  in  large  cans,  so  that  I  don't  have  the 
expense  of  small  cans  for  retail,  or  glass.  I  think  he  says 
that  his  association  pays  3  cents  ;  and  I  am  unable  to  see 
how  the  farmer  can  produce  a  high  quality  of  milk,  clean, 
and  under  the  best  sanitary  conditions,  and  get  a  new  dollar 
for  an  old  one. 

Mr.  AxLEN.  Mr.  Bowditch  probably  noted  in  my  lecture 
that  we  send  back  13  miles  from  the  market.  A  great  deal 
of  this  milk  is  produced  on  land  that  is  not  high-priced  land, 
and  where  the  product  is  not  worth  as  much  as  it  would  be 
nearer  the  market.  But  understand,  —  and  I  want  to  em- 
phasize this, — I  honestly  think  that  the  Springfield  Co- 
operative Milk  Association  is  paying  the  ' '  banner  price " 
for  milk  in  the  State  of  Massachusetts  to-day.  Take  the 
transportation  of  the  milk ;  think  of  all  these  thousands  of 
farmers  who  get  up  early  every  morning  and  draw  their  milk 
to  the  railroad  station,  1  mile,  5  miles,  10  miles,  12  miles; 
think  of  all  the  Avear  and  friction  of  their  utensils  ;  take  into 
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consideration  the  fact  that  avb  take  eveiy  quart  of  milk  a 
man  makes  ;  then  we  abolish  any  washing  of  cans  ;  the  teams 
drive  up  to  a  man's  house  and  set  off  10  clean  cans  on  the 
walk,  he  puts  his  10  full  cans  on  the  wagon,  and  that  is  all 
we  ask  of  him ;  he  has  all  that  extra  time  to  attend  to  his 
other  duties,  and  I  tell  you,  gentlemen,  that  is  a  good  deal. 
Take  it  year  in  and  year  out,  if  you  charged  that  time  up, 
you  would  find  you  had  put  in  dollars  and  dollars  that  you 
had  received  no  return  for.  I  don't  want  you  to  understand 
that  there  isn't  milk  sold  for  more  money,  but,  considering 
all  these  things,  our  farmers  get  a  fancy  price,  —  the  banner 
})rice  in  the  State. 

jNIr.  C.  E.  Parker  (of  Holden) .  The  people  who  produce 
milk  for  the  lecturer's  association  get  the  munificent  price  of 
3  cents  a  cj[uart,  25-^  cents  a  can.  Is  that  larger  than  the  people 
throughout  the  State  get,  even  from  the  Boston  contractors? 
It  seems  to  me  that  they  pay  a  larger  price  than  that.  The 
lecturer  spoke  of  selling  milk  in  three  different  ways,  either 
through  the  contractors,  peddling  it  himself,  or  to  the  mid- 
dlemen. I  wish  we  could  contrive  some  way  that  the 
middlemen  could  be  eliminated  from  the  business.  I  have 
heard  of  one  man  who  circulated  around  Shrewsbury  and 
cheated  the  farmers  out  of  a  good  many  hundred  dollars.  If 
there  is  any  way  to  get  the  better  of  such  characters,  I  wish 
we  could  find  it  out. 

The  Chair.  Part  of  the  pay  that  the  farmer  gets  from 
the  Springfield  Co-operative  Milk  Association  for  his  milk 
is  the  surety  that  he  will  get  his  pay  ;  that  is  worth  a  good 
deal  to  him.  He  is  sure  at  the  end  of  the  month  of  getting 
his  check,  and  8  cents  a  quart  is  a  good  deal  better  than  3l/'2 
with  a  risk  of  losins;  the  full  amount.  We  must  now  bring 
this  session  to  a  close. 

Adjourned. 

Afternoon  Session. 

The  afternoon  session  opened  at  2  o'clock,  Mr.  X.  I. 
Bowditch  of  Framingham  presiding. 

The  Chair.  Before  beo^inninof  the  reo-ular  work  of  the 
afternoon  I  wish  to  read  a  circular  issued  by  the  Massachu- 
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setts  Society  for  Promoting  Agriculture,  which  I  have  the 
honor  to  represent  on  this  Board.  This  circular  relates  to 
the  offering  of  prizes  aggregating  $1,000  for  the  four  best- 
managed  farms  in  the  State,  owned  and  worked  by  farmers 
as  their  only  business  and  means  of  support.  I  hope  that 
any  one  interested  in  this  matter  will  come  to  me  later  for 
copies  of  this  circular,  that  the  information  may  be  spread 
as  widely  as  possilile  throughout  the  State. 

[Circular  to  the  farmers  of  Massachusetts  read.] 

The  lecture  for  the  afternoon  is  "The  profitable  dairy 
cow,"  by  Prof.  Charles  S.  Plumb,  a  graduate  of  the  Massa- 
chusetts Agricultural  College,  and  now  professor  of  animal 
husbandry  in  the  Ohio  State  University.  It  gives  me  the 
greatest  pleasure  to  present  to  you  Professor  Plumb. 

Professor  Plumb.  I  can  assure  you  that  it  was  with  con- 
siderable pleasure  that  I  received  an  invitation  to  appear 
before  this  State  Board  of  Agriculture .  I  left  Massachusetts 
over  twenty-two  years  ago,  and  it  has  never  been  my 
pleasure  to  come  before  a  gathering  of  your  farmers,  and 
consequently  I  anticipated  the  privilege  of  making  your  ac- 
quaintance. I  was  born,  raised  and  educated  in  this  State. 
I  own  some  land  here  that  I  take  a  great  deal  of  interest 
in,  and  my  sympathies  have  always  been  in  close  touch  with 
Massachusetts,  so  much  so  that  I  have  often  felt  that  the 
time  might  arrive  when  I  might  spend  the  rest  of  my  days 
in  this  State. 

In  presenting  the  subject  to  you  to-day  which  I  do,  I  shall 
perhaps  treat  it  in  rather  an  nnusual  fashion,  not  as  addresses 
are  ordinarily  delivered  before  agricultural  organizations  ;  and 
I  trust  that  my  manner  of  presentation  will  not  in  any  way 
affect  your  interest  in  bringing  out  the  discussion  following 
my  remarks. 
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THE  PROFITABLE  DAIRY  COW. 


BY   PROF.    C.    S.    PLUMK,    COLUMBUS,    O. 


Some  3"ear.s  ago  a  young  mau  named  John  Winslow 
graduated  at  an  agricultural  college.  He  was  born  and 
reared  on  a  Xew  England  hill  farm.  There  his  father  won 
a  living  for  the  family,  in  the  main  from  the  keep  of  a  herd 
of  cows,  the  milk  of  which  was  sold  to  a  near-by  creamery. 
It  was  slow  work,  for  the  jirofits  were  not  large,  but  they 
made  a  living. 

The  young  man  had  a  love  for  the  country  and  the  farm 
home.  He  had  received  a  district  school  education,  and 
gradually  the  idea  had  crystallized  in  his  mind  that  he 
needed  more  education.  His  attention  was  directed  to  the 
aoTicultural  colleo-e.     An  investia^ation  convinced  him  that 

GOO 

this  was  the  type  of  institution  that  would  enable  him  to 
become  a  broader,  brainier  and  more  capable  farmer. 
Ambition,  health,  work,  brought  him  through  college.  The 
four  3'ears  passed  by  rapidly,  and  once  again  he  was  back 
on  the  farm. 

But  this  was  a  different  youno;  man  returnino-  to  the  farm 
from  the  callow  youth  who  had  gone  out  from  Rockdale  four 
years  before.  His  intellectual  forces  had  strengthened,  and 
his  capacity  of  grasping  and  solving  problems  had  rapidly 
grown.  His  father  soon  realized  that  the  young  man  of 
twenty-two  was  no  longer  a  boy  ;  he  was  a  man  Avhose  judg- 
ment he  could  rely  upon. 

On  various  occasions  during  his  college  life,  when  visiting 
home,  John  hadlooked  over  the  herd,  and  the  thought  grad- 
ually gi'ew  upon  his  mind  that  the  cattle  in  the  stables  were 
not  what  they  should  be.  In  his  junior  year  he  had  taken  a 
course  of  instruction  which  involved  a  term  of  work  studying 
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breeds  of  live  stock ;  another  term  was  partly  devoted  to  the 
principles  of  breeding;  and  the  subject  of  feeds  and  feeding 
occupied  several  hours  a  week  the  third  term.  All  through 
this  year  of  study  he  had  been  given  practical  work  in  judg- 
ing live  stock.  His  father  owned  a  dairy  herd,  and  the 
instruction  in  animal  husbandry  in  the  college  had  been 
teaching  him  important  lessons,  which,  in  his  opinion,  had 
a  direct  application  to  the  conditions  at  home. 

Wliat  were  some  of  the  real  practical  truths  that  he  had 
been  taught,  leading  up  to  success  ?  He  had  learned,  by 
repeated  illustrations,  that  like  produces  like, — that  this  is 
a  law  of  breeding  that  is  a  part  of  the  creed  of  every  great 
breeder ;  that  poor  animals  mated  produce  poor  animals  ; 
that  sires  from  superior  ancestry  produce  superior  oflspring ; 
that  no  great  breeder  has  ever  risen  to  heights  of  eminence, 
and  built  up  a  great  herd,  excepting  by  weeding  out  the 
inferior  and  breeding  to  the  superior ;  that  pedigree  is  worth 
nothing,  unless  backed  by  constitution  and  individual  merit ; 
that  no  man  can  be  regarded  as  an  intelligent  breeder  Avho 
does  not  breed  on  the  basis  of  a  knowledge  of  some  of  these 
things. 

The  laboratory  or  practical  work  in  judging  in  those 
college  days  commended  itself  to  John  in  no  uncertain 
manner.  There  was  a  large  room  in  one  corner  of  the  cattle 
barn ;  tan  bark  covered  the  floor.  Here  the  instructor 
brought  his  class  of  young  men.  A  cow  "was  brought  in. 
The  students  were  instructed  in  the  various  points  which  go 
to  make  up  the  animal  form,  and  their  relative  importance 
to  each  other ;  they  were  told  what  the  ideal,  mature  cow  of 
this  kind  should  resemble.  Then  they  were  requested  to  take 
blank  score  cards  and  judge  and  score  the  cow  before  them, 
and  see  how  she  woukl  compare  with  the  ideal  described. 
That  was  not  easy  the  first  day,  but  more  practice  smoothed 
the  way.  Finally,  several  cows  were  brought  into  the  room 
and  were  ranged  up  side  by  side,  and  the  class  was  directed 
to  judge  and  place  them  in  their  relative  order  of  merit. 
That  was  just  what  the  judge  did  at  the  county  fair,  only  he 
was  obliged  to  give  a  written  explanation,  on  a  specially 
prepared  sheet  of  paper,  as  to  why  he  placed  those  cows  in 
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the  positions  he  did.  Tlien  finally  the  instructor  placed 
them  as  he  thought  they  should  be,  which  was  followed  by 
a  discussion  of  the  placings  of  both  students  and  teacher. 
That  sort  of  thing  was  interesting,  and  John  saw  a  connect- 
ing link  here  between  this  college  work  and  the  home  herd. 
There  was  a  more  important  phase  to  this  stud}^  of  stock. 
As  the  lessons  continued,  it  was  pointed  out  that  there  were 
different  types  of  cattle  that  had  graduall}^  developed  into 
high  degrees  of  perfection,  each  in  its  class.  This  was 
beautifully  illustrated  on  one  occasion  when  this  subject  was 
fii'st  discussed.  Tlu'ee  cows  were  led  into  the  room,  each 
quite  distinct  in  type.  One  was  spare  of  flesh,  in  fact,  her 
ribs  showed  somewhat ;  but  she  had  a  big  body  ;  rather  short, 
clean-cut,  handsome  legs;  a  thin,  fairly  long  neck;  and  a 
gracefully  turned,  rather  short  liead.  Back  between  her 
thin,  muscular  thighs,  below  a  broad  level  rump,  was  sus- 
pended an  immense  udder,  shaped  like  a  half  moon  ;  while 
extending  along  the  belly  away  from  the  udder  were  two 
big  milk  veins,  twisted  like  snakes,  remarkable  in  their  de- 
velopment. The  instructor  told  the  class  that  such  an  udder 
should  extend  well  forward  along  under  the  belly  and  up 
high  behind  the  thighs,  be  level  below,  and  thick ;  with  four 
medium-sized  teats  at  each  corner  of  the  udder ;  and  when 
milked  out  it  should  shrink  up  and  feel  melloAV  and  pliable 
in  the  hand.  This  was  a  cow  of  the  true  dairy  type, — just 
a  grade,  but  she  was  rarely  beautiful,  John  thought.  And 
when  she  was  milked  out  before  the  class,  all  that  striking 
fullness  disappeared,  and  a  shrivelled,  wrinkled  udder,  one- 
half  the  original  size,  was  in  its  place.  He  had  never  seen 
such  a  cow  as  that  at  Rockdale.  Alongside  of  her  stood  a 
broad-backed,  deep-lwdied  cow,  full  and  thick  in  bosom  and 
hind  ([uarter,  short  of  leg  and  strong  of  neck.  She  was 
smooth  and  rather  fleshy,  and  her  udder  was  not  important ; 
but  she  would  cut  some  great  steaks.  Then  he  was  taught 
that  this  was  a  cow  of  the  beef  type,  given  to  converting 
her  food  into  meat,  as  the  dairy  cow  did  hers  into  milk. 
Then  there  was  a  third  cow,  neither  lean  luir  fat,  sort  of  half- 
way ])etween  the  other  two,  with  a  fairly  larg(!  udder,  that 
they  were  informed  was  a   ''dual  purpose  cow."     As  this 
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young  man  from  that  mountain  farm  compared  these  cows, 
and  as  he  later  on  came  to  be  more  and  more  acquainted 
with  the  details  of  difference,  he  began  to  feel  that  the  herd 
at  home  was  far,  far  from  its  profitable  possibilities. 

There  were  other  lessons  taught  at  this  agricultural  college 
that  bore  nmch  on  future  problems  to  be  solved.  The  college 
instructor  in  dairying  required  the  students  to  test  the  cows 
of  the  college  herd  occasionally.  They  w^ere  obliged  to  take 
samples  of  the  milk  of  each  cow  of  the  herd  at  each  milking 
for  a  number  of  days  in  succession,  and  find  out  how  much 
fat  there  was  in  the  milk,  so  as  to  compare  values.  Here 
John  learned  that  two  cows  might  be  giving  exactly  the  same 
amount  of  milk,  though  that  of  one  contained  twice  as  much 
butter  fat  as  the  other.  As  creameries  paid  for  milk  on  the 
basis  of  its  butter  fat  content,  he  soon  saw  that  quality  as 
well  as  quantity  was  an  important  consideration  with  milk 
production.  Thus,  as  he  attended  his  daily  duties  about  the 
college,  he  came  to  see  that  success  on  that  dairy  farm  was 
dependent  on  several  things,  each  important  in  itself. 

These  were  some  of  the  things  taught  this  young  man 
during  the  four  years  prior  to  his  home  coming,  and  their 
value  was  never  underestimated  by  him.  Not  long  after  his 
return  his  father  gave  him  a  half  interest  in  the  farm,  and 
he  settled  down  in  a  partnership  full  of  anticipation  of  the 
future. 

There  were  in  the  herd  at  Rockdale  16  native  cows. 
They  were  just  common,  plain,  every-day  scrubs.  John's 
father  fancied  some  of  them  mightily,  but  he  was  not  justi- 
fied by  facts  in  this  admiration.  One  day  the  junior  member 
of  the  firm  came  home  with  a  spring  balance.  Pie  proposed 
to  begin  weighing  the  daily  milk  yield  of  each  cow.  He 
knew  it  would  not  take  much  extra  time,  and  they  would 
learn  something  of  what  the  cows  were  doing.  The  senior 
member  smiled,  but  thought  it  a  harmless  pastime. 

John  said:  "Father,  we  don't  know  enough  about  what 
our  cows  are  doing.  Do  you  know  that  records  show  that 
the  average  dairy  cow  m  this  State  produces  only  150 
pounds  of  butter  a  3'ear?  There  have  been  some  might}' 
interesting  investigations  made  by  some  of  our  experiment 
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stations,  which  prove  that  we  dairymen  have  some  truths  to 
learn  that  we  should  have  learned  long  ago.  Xow,  for  ex- 
ample, the  Illinois  Experiment  Station  years  ago  published 
a  bulletin  giving  records  of  individual  cows  in  8  farms  in 
that  State.  What  did  the  bulletin  show?  It  showed  that 
there  were  144  cows  in  these  8  herds  for  a  year's  test.  One 
herd  made  a  net  loss  of  $4.54  on  each  cow,  some  made 
a  small  profit,  and  one  got  good  results.  Just  think,  6  of 
these  8  herds  had  cows  that  did  not  pay  for  the  food  they 
consumed  !  They  found  all  sorts  of  records  among  these 
cows;  but  the  one  that  had  the  best  showing  gave  8,949 
pounds  of  milk,  and  made  472  pounds  of  butter;  while  the 
poorest  cow  produced  only  1,482  pounds  of  milk,  which 
yielded  but  68  pounds  of  butter.  The  average  production 
of  butter  of  7  of  the  herds  was  onl}^  202  pounds  a  year  ;  and 
I  don't  see  how  there  is  an}^  money  of  importance  in  it  for 
us  if  we  can't  beat  that  sort  of  record,  so  I  propose  to  find 
out  what  our  cows  are  doing." 

It  wasn't  long  before  the  whole  family  had  begun  to  study 
the  daily  milk  record.  The  days  crept  by,  and  the  milk 
record  grew  more  and  more  interesting.  Finallv,  John  pro- 
posed bu3dng  a  Babcock  fat-testing  machine,  and  testing  the 
individual  milk  of  the  cows  for  butter  content.  They  had 
tested  the  herd  milk  at  the  creamery,  but  this  was  not 
enough.  This  innovation  came  in  more  easily.  The  fiisci- 
nating  and  suggestive  work  of  the  scales  was  emphasized  by 
the  Babcock.  The  months  rolled  by,  and  all  the  time  John 
Avas  investisratinor  and  thinkino^.  Bill  Brown,  their  nearest 
neighl:)or,  didn't  take  any  stock  in  such  foolishness,  and  he 
knew  the  Winslow  family  would  land  in  the  poorhouse  yet. 
He  was  just  waiting  for  that  joyful  day,  when  he  might  say, 
"  I  told  you  so." 

You  remember  that  John  learned  something  of  dairy  and 
beef  type  when  in  college.  After  he  graduated.  Professor 
ILecker  of  the  Minnesota  Experiment  Station  Avrote  a  bul- 
letin which  contained  a  record  of  his  researches  on  dairy 
cattle,  in  which  he  showed  that  cows  of  the  dairy  type  had  a 
special  value  over  the  other  sort.  This  bulletin  lay  on  the 
dining  room  table,  and  the  old  gentleman  picked  it  up  and 
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began  to  glance  over  its  contents.  There  were  some  pic- 
tures in  it,  and  these  caught  his  eye.  They  represented 
cows  of  different  types.  Tlien  he  began  to  look  over  the 
contents  of  the  bulletin.  Finally  he  said  :  "  John,  just  look 
here.  You  know  you  have  talked  to  me  about  this  form 
business  with  cows,  but  it  never  struck  me  as  amounting  to 
much  ;  but  this  man  Hfeckcr  seems  to  have  a  pretty  good  bit 
of  evidence  here  that  there  is  some  meat  in  the  cocoanut. 
He  has  been  feeding  some  cows  out  there  at  that  Minnesota 
station,  and  he  kept  a  record  of  every  bit  of  food  they  ate, 
and  of  all  the  milk  each  cow  made,  and  of  the  butter  in  her 
milk.  My,  but  that  was  a  big  job,  though.  Now  he  has 
divided  up  his  herd  into  those  with  dairy  type  and  those  of 
general  purpose  type,  and  this  is  what  he  shows  they  have 
done.  He  had  20  yearly  records  for  each  class.  The  dairy 
type  cows  produced  an  average  of  7,876  pounds  of  milk  and 
480  pounds  of  butter  ;  the  general  purpose  type  produced  an 
average  of  6,035  pounds  of  milk  and  295  pounds  of  butter. 
In  this  book  here,  he  says  that,  by  valuing  the  skim  milk  at 
15  cents  per  hundred,  and  allowing  one-eighth  of  the  milk 
for  cream,  there  is  an  excess  of  $2.42  in  favor  of  the  dairy 
type  cow  for  skim  milk;  and  allowing  16  cents  for  butter, 
the  135  pounds  gain  of  the  butter  of  this  type  gives  a  further 
gain  of  121.65.  Adding  this  to  the  $2.42  gives  a  total  of 
$24.07  in  favor  of  dairy  over  general  purpose  type.  He  also 
found  that  the  fatter  the  cows  were,  or  the  less  belh^  they 
had,  the  less  money  there  was  in  them.  Guess  we'd  better 
look  into  that,  John." 

As  the  months  rolled  b}',  it  became  clear  to  father  and  son 
that  radical  changes  nmst  be  made  in  that  herd.  The  cows 
showed  an  average  for  the  herd  at  the  end  of  the  first  yea,r 
of  only  180  pounds  of  butter  fat  each,  which,  at  25  cents  a 
pound,  yielded  a  gross  return  of  $45.  The  feed  and  cost  of 
keep  ran  up  to  $40  each,  so  where  was  the  profit?  And  the 
scales  and  Babcock  showed  that  some  of  the  cows  were 
boarding  at  the  expense  of  the  \A^inslow  family.  It  was 
interesting,  for  the  fact  is,  those  robber  cows  lacked  dairy 
type.  John  discussed  them  with  his  father.  There  were  (5 
of  them,  and  he  showed  them  up  in  their  true  light.     Point- 
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ino-  to  one  of  them  —  she  had  made  only  2,000  pounds  of  5 
per  cent  milk  that  year  —  he  said  :  "  Look  at  her  beefy 
thighs,  and  smooth,  meat}'  back.  She  hasn't  any  room  be- 
tn^een  her  this^hs  there  for  an  udder  anyway.  The  sooner 
we  <ret  rid  of  her,  the  better  off  we'll  be.  Then  take  old 
Speckle.  She  never  did  have  any  belly,  and  her  bag  is  all 
cut  up  in  front,  so  her  fore  teats  are  thi-ee  inches  above  the 
others  ;  she  isn't  a  good  feeder,  and  a  poor  feeder  never  made 
a  good  breeder  or  milker.  Let's  cut  down  the  whole  herd 
by  throwing  out  these  6  ;  it's  money  in  our  pockets."  Old 
man  Winslow  saw  the  wisdom  of  this  proposition.  He 
couldn't  think  of  any  argument  quite  equal  to  the  facts  pro- 
duced by  scale  and  Babcock  test.  Furthermore,  the  argu- 
ments on  cow  shape  which  John  and  Hsecker  presented  were 
invincible.     So  the  cows  were  sold. 

You  have  heard  the  saying  that  ''  ])lood  will  tell,"  and  that 
"  every  n]an  has  a  right  to  be  well  born."  Scientific  men 
appl}^  this  to  the  beasts  of  the  fields,  as  well  as  to  the  man 
who  directs  their  destinies.  The  Winslow  family  had  little 
surplus  money ;  it  was  representative  of  many  a  hill  family 
in  worldly  goods ;  things  must  be  accomplished  gradually. 
But  Mr.  John  Winslow  had  not  forgotten  his  lessons  of 
other  days.  He  had  studied  pedigrees  as  a  student ;  he  had 
learned  of  famous  cows  and  great  sires.  Had  not  thousands 
of  pure-bred  dairy  cows  records  of  14  or  more  pounds  of 
butter  fat  in  seven  days  ?  Had  not  the  descendants  of  Golden 
Lad,  King  of  St.  Lambert,  Paul  DeKol,  Sarcastic  Lad, 
American  Ohampion  and  others  proved  the  unquestioned 
value  of  blood?  They  certainly  had.  "  And  blood  —  blue 
blood,  if  you  please  —  is  wanted  in  the  herd,"  said  Mr. 
John  Winslow  to  his  ftither.  Said  the  son:  "Father,  we 
have  never  had  the  influence  of  a  good  bull  in  our  herd  ;  we 
have  used  the  common  grade  stock  of  our  neighbors.  It 
has  brought  us  nothing  of  value  ;  the  calves  are  without 
merit,  and  the  heifers  are  like  the  other  poor  ones  of  the 
community.  We  have  got  rid  of  (5  of  the  herd  ;  let's  buy  a 
young  bull  that  we  can  use  on  the  remaining  cows,  that 
will  bring  us  something  worth  having  ;  let's  buy  a  bull  from 
a  splendid,  pure-bred  cow  of  dairy  type,  sired  by  a  bull  that 
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has  proved  himself  a  breeder.  Think  what  it  means.  Too 
many  men  think  only  of  the  cost  of  a  bull  in  money  ;  the 
value  of  a  bull  is  measured  down  through  future  generations. 
The  first  calves  have  50  per  cent  of  his  blood ;  and,  if  he  is 
a  good  breeder,  he  should  wonderfully  tone  up  our  herd  and 
greatly  add  to  our  milk  and  butter  record.  This  is  simply 
the  experience  of  the  best  breeders  in  history.  We  can  use 
this  sire  on  our  herd  and  the  stock  of  the  neighbors  for  two 
or  three  years,  and  then  sell  him  while  he  is  vigorous  and 
valuable ;  and  then  buy  another  not  closely  related  to  him, 
to  breed  on  the  old  cows  and  their  daughters.  Instead  of 
buying  a  $20  grade  bull,  let  us  seek  a  pure-bred  one,  that  is 
a  good  individual  and  well  bred,  and  pay  the  price.  We 
ought  to  get  a  good  one  for  our  purpose  for  $100 ;  but  let's 
get  the  right  one,  anyway." 

If  you  have  a  son,  a  partner  of  yours,  who  is  earnest, 
business-like,  industrious  and  intelligent,  you  had  better  do 
as  old  man  Winslow  did,  and  let  him  take  the  lines  in  his 
hands;  if  you  don't,  the  chances  are  you  will  be  sorry. 

So  the  hunt  for  a  bull  began,  and  it  ended  in  the  pur- 
chase of  an  animal  of  a  style  and  quality  that  neighborhood 
had  never  seen  before.  He  proved  a  breeder,  as  had  been 
his  sire  before  him ;  and  his  calves  showed  constitution, 
style  and  quality. 

The  second  year  the  Winslow  herd  averaged  250  pounds 
of  butter,  and  things  were  generally  improving.  The  old 
gentleman  began  to  see  more  uniformity  in  the  cows,  in 
style  and  make-up.  The  calves,  he  said,  were  just  like  so 
many  peas.  They  used  to  wonder  what  sort  of  milkers  the 
heifers  would  develop  into.  Then  began  the  study  of  calf 
form  and  calf  udders.  It  was  seen  that  some  of  the  calves 
had  not  only  well-developed  udders,  extending  out  front  and 
behind,  but  they  also  had  the  thin  thighs  so  essential  for 
room  between.     Those  were  good  signs,  thought  John. 

In  New  England,  more  than  elsewhere  in  America,  feed- 
ing stuffs  are  high  in  price,  because  in  the  main  they  are 
produced  far  away,  on  the  fertile  lands  of  the  west.  The 
farmers  bought  prudently  of  grain,  and  many  gave  painstak- 
ing study  to  the  relative  cost  of  feed  stuifs  and  their  value 
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in  combinations.  There  were  men  about  Rockdale  wiio  were 
intensely  interested  in  what  they  fed  their  cows,  but  they 
had  not  reached  the  point  of  learning  whether  they  were 
feeding  profit- producing  cows,  or  not.  Winslow  senior 
always  watched  the  grain  bin,  mucli  as  did  his  neighbors; 
but,  until  his  son  brought  new  ideas  to  his  attention,  he  had 
quite  overlooked  the  significance  of  the  individuality  of  the 
cow.  The  Minnesota  experiments  of  Hsecker  had  interested 
him  greatly.  Later  on,  Professor  Beach  of  the  Connecticut 
Agricultural  College  published  some  experiments  of  the  same 
kind,  that  he  thought  were  even  more  telling  than  those  of 
Ilivcker,  Beach  had  50  cows,  which  he  divided  into  tliree 
groups.  There  were  35  classed  as  of  the  dairy  type,  which, 
from  the  pictures,  resembled  some  in  their  own  herd  which 
John  said  had  the  proper  shape ;  some  others  had  shallow 
bodies,  and  lacked  belly  and  digestive  capacity ;  while  8 
others  Avere  smooth  and  fleshy  of  t^'pe.  These  cows  had 
credited  to  them  103  annual  milking  records,  80  of  which 
were  produced  by  those  of  the  dairy  type. 

The  results  secured  showed  clearly  and  decisively  that  the 
dairy  type  was  the  money  maker.  The  little  pamphlet  which 
contained  this  report  expressed  it  in  figures  this  way :  — 


Number  of 
Cows. 

Cost  of 
Produce. 

Yield  of 
Butter  Fat 
(Pounds). 

Profit. 

Dairy  type,       .... 

Shallow  body  type, 

Fleshy  type,     .... 

35 

7 
8 

$54  43 

49  42 

50  50 

301 

201 
20G 

$28  09 
5  81 
G  09 

In  discussing  this  report  with  his  father,  John  said  :  "We 
do  not  pay  attention  enough  to  the  character  and  type  of  the 
animals  in  our  herd.  There  really  is  not  a  great  deal  of  dif- 
ference in  the  cost  of  the  food  which  the  different  kinds  of 
cows  ate,  but  see  what  a  difference  there  is  in  what  they 
produce.  Those  dairy  type  cows  made  an  average  profit  of 
over  120  more  i)er  head  than  the  other  two  kinds.  Here 
it  states  that  one  of  them  made  511  pounds  of  butter,  M'hicli 
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yielded  a  net  profit  of  $57.25.  In  my  opinion,  too  many 
of  our  dairymen  are  forgetting  that  feeding  is  secondary  to 
breeding  ;  that  they  first  must  have  tlie  right  sort  of  cow,  to 
get  the  best  kind  of  results.  This  bulletin  ought  to  be  read 
and  studied  by  every  dairy  farmer  in  the  State." 

The  records  of  the  Winslow  herd  were  improving  steadily. 
At  the  end  of  the  third  year  the  books  showed  that  the  cows 
had  averaged  about  275  pounds  of  butter  fat,  while  the  cost 
of  feed  had  not  grown.  Some  of  the  heifers,  soon  to  be 
fresh,  were  full  of  promise  to  John.  "  We'll  aim  high,"  said 
John,  "  and  breed  this  up  to  a  400-pound  herd.  Why  not? 
Plenty  of  cows  have  done  that  well  in  some  of  our  great 
herds.  The  Guernsey  cow  Lily  P^lla  produced  782  pounds 
of  butter  fat;  and  it  is  said  that  Pauline  Paul,  the  Holstein, 
made  1,153  pounds  of  butter  ;  while  there  are  many  Jerseys 
that  have  produced  sensational  records.  Yes,  I  guess  we 
can  make  it  400  without  much  trouble.  That's  the  sort  of 
production  that  makes  profit." 

Young  men  of  energy  and  brains,  no  matter  what  their 
business,  want  to  know  what  the  other  fellow  is  doing,  and 
how  he  does  it.  This  has  a  general  application,  irrespective 
of  business.  The  farmer's  institute  grew  out  of  this  feeling. 
The  institute  is  an  educational  medium  to  help  farmers ; 
under  right  conditions,  it  introduces  new  ideas  into  a  com- 
munity. Consequently,  when  the  first  institute  was  held  at 
Rockdale,  the  Winslows  took  a  livelj^  interest.  They  could 
not  help  it,  because  the  dairy  cow  was  up  for  discussion. 
The  principal  speaker  was  a  great  dairy  authority,  who  had 
two  characteristics  of  a  delightful  sort.  Next  to  telling  a 
good  story,  he  most  enjoyed  talking  about  the  cow.  He 
told  some  mighty  truths,  even  if  he  did  say  that  whenever 
he  saw  a  cow  he  wanted  to  take  his  hat  off  to  her  as  though 
she  was  a  lady.  John  got  some  new  inspiration  from  him, 
and  came  away  surer  than  ever  that  he  was  Avorking  in  the 
right  direction. 

Five  years  after  John's  return  home  the  herd  had  come  up 
to  an  average  jneld  of  350  pounds  of  butter  fat,  and  the 
tliree-y ear-old  heifers  were  beauties,  for  the  bull  first  ])ought 
had  proven  a  great  breeder.     He  was  sold  for  almost  what 


No.  4.]      THE   PROFITABLK    DAIRY    COW.  71 

lie  cost,  to  a  neighbor ;  and  then  another  of  the  same  breed, 
of  somewhat  different  bk)od  lines,  took  his  place.  He  was 
of  the  same  type  and  character  ;  and  thus  they  hoped  to 
continue  the  uniform  development  of  the  herd.  It  gratified 
John  not  a  little  bit  that  a  neighbor  should  want  to  own  the 
old  bull,  for  it  meant  that  the  gospel  of  good  breeding  was 
spreading  in  the  community. 

The  health  of  their  stock  had  been  good  ever  since  the 
new  administration  beo-an.  The  lessons  which  he  had 
learned  from  the  college  veterinary  instructor  had  been  help- 
ful on  occasions,  and  simply  emphasized  the  useful  character 
of  his  training  during  those  four  years.  Milk  fever,  the 
dread  of  all  dairy  cattle  men,  had  visited  him  but  little. 
His  motto  was,  "An  ounce  of  prevention  is  worth  a  pound 
of  cure  ;"  so  he  fed  cooling,  laxative  foods  before  and  after 
calving,  kept  the  cows  clean  and  in  healthy  condition,  and 
then  acted  quickly  if  sickness  occurred.  Later  on  in  his 
career,  when  he  had  many  heavy  milkers,  he  adopted  the 
method  of  injecting  sterilized  air  into  the  udder  when  milk 
fever  occurred,  and  with  highly  gratifying  results. 

As  the  herd  grew  in  age  and  quality,  the  subject  of  future 
improvement  was  never  lost  sight  of.  Good  dairy  literature 
found  its  way  on  to  the  sitting  room  table,  including  both 
experiment  station  pul)lications  and  dairy  and  live  stock 
journals. 

One  day  at  the  dinner  table  John  surprised  the  family  by 
announcing  that  he  was  seriously  considering  going  to  the 
World's  Fair.  He  would  enjoy  the  change,  but  he  said  : 
"Father,  I  would  like  to  see  the  dairy  cattle  test,  and  study 
the  cows  there  a  bit.  As  those  animals  represent  select 
ones  of  difterent  breeds  from  over  the  country,  I  should  like 
to  examine  them,  and  study  both  type  and  breed."  "Well, 
if  I  were  you,  John,"  said  the  elder,  "I  woidd  not  only  see 
those  cattle,  liut  would  stop  at  Syracuse  and  Rochester  and 
see  those  two  herds  of  Firth  and  Bogswell.  AVe  have  road 
a  deal  of  them,  and  of  the  remarkable  records  some  of  their 
cows  have  made,  and  it  might  pay  you  to  stoj)  en  route  and 
see  them  ;  you  might  pick  up  some  ideas  on  breeding  and 
manairement." 
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This  accounts  for  John  going  away  on  a  vacation  in  July, 
after  the  haying  was  finished, — a  thing  he  had  never  been 
guilty  of  before.  He  felt  kind  of  guilty  as  he  was  driven 
to  the  station,  all  dressed  up  in  his  Sundaj'  best,  for  he  knew 
the  folks  lionie  would  have  do  his  chores.  But  he  believed 
it  would  pay.  He  did  not  realize,  then,  like  many  another 
good  brother,  that  travel  is  a  great  educator  in  itself;  he 
learned  that  later.  As  he  sped  across  countrj^  in  the  rapidly 
moving  train,  through  fertile  valleys,  over  rich  bottoms  and 
along  by  rolling  uplands,  he  saw  many  herds  of  cattle,  kept 
mainly  for  milk  production.  He  was  greatly  impressed  with 
their  variation  and  their  apparent  inferiority,  even  when 
seen  from  the  cars ;  it  was  a  revelation  to  him.  In  later 
years,  when  travelling  through  the  green  pastures  of  Eng- 
land and  Scotland,  among  the  many  uniform  herds  there,  his 
mind  harked  back  to  that  trip  across  American  soil  on  that 
warm  July  day.  The  contrast  was  striking,  and  he  felt  full 
sure  that  it  was  educational  in  its  effect.  If  some  of  his 
fellow  countrymen  could  have  seen  these  sights,  as  he  did, 
he  was  siu-e  they  would  have  taken  the  lesson  well  to  heart. 

The  Exposition  reached,  the  cows  soon  came  in  for  exam- 
ination. The}^  represented  both  dairy  and  general  purpose 
type  ;  but  it  impressed  him  that,  from  the  point  of  dairy 
value,  the  closer  the  cows  adhered  to  dairy  type,  the  better 
they  ranked  in  production.  There  were  exceptions,  but  the 
average  of  a  class  was  what  he  judged  by.  From  the  profit 
point  of  view,  he  saw  more  money  in  the  udder  of  capacity 
than  he  did  in  the  thick  buttocks  and  meaty  back  and  breast. 
The  working  dairy  records  were  also  demonstrating  that  one 
class  gave  better  returns  than  another.  He  was  particularly 
impressed  with  several  individuals,  not  so  much  for  breed  as 
for  dairy  character. 

On  the  return  home  a  short  stop  was  made  at  the  two 
herds  referred  to  by  his  father,  and  here  he  saw  many  great 
cows  of  wonderful  capacity.  He  noticed  that  these  men 
had  unusually  well  lighted  and  ventilated  barns  on  their 
farms  ;  and  he  saw  their  advantage,  knowing  that  tubercu- 
losis, that  dread  disease  among  cattle,  would  not  thrive  in 
plenty  of  light  and   pure    air.     He   also   noticed    that    the 
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calves  were  provided  with  nice,  healthy  pens,  where  the  sun 
in  winter  could  reach  them.  These  stables  were  not  espe- 
cially expensive,  but  they  were  sanitary,  furnishing  abso- 
lutely necessary  conditions  for  producing  the  best  grade  of 
milk.  The  stables  were  clean,  the  cattle  free  from  dirt  and 
dust ;  and,  though  kept  in  during  the  day  in  this  hot  July 
weather,  on  account  of  flies,  they  were  in  clean,  healthful 
surroundings.  These  two  farms  sold  milk  to  a  very  particu- 
lar trade,  one  of  them  ship})ing  to  New  York  City.  Recent 
years  have  seen  patrons  of  milk  producers  calling  for  far 
more  care  in  milk  production,  giving  them  an  essentially 
germ-free  milk.  To  show  how  particular  some  buyers  are, 
Mr.  Frith  showed  John  a  letter,  of  which  the  following  is  a 
copy.  It  beautifully  illustrates  how  some  innocent  residents 
of  the  city  may  have  been  educated  beyond  present  day  pos- 
sibilities. The  letter  read  :  "Please  ship  me  two  quarts  of 
pasteiu-ized  milk  from  a  cow  whose  bag  has  been  washed  in 
peroxide  of  hydrogen,  and  wrapped  in  antiseptic  cotton  dur- 
ing the  heat  of  the  day.  I  desire  this  from  a  cow  that  is 
given  distilled  drinking  water,  and  is  fed  microbe-disinfected 
meadow  grass,  free  from  noxious  weeds.  Also,  see  that  her 
temperature  is  down  to  80°  F.  when  she  is  milked.  See 
that  the  stable  is  thoroughly  disinfected  daily."  "Cer- 
tainly," thought  John,  "I  did  not  begin  my  education  any 
too  soon." 

These  herds  showed  strikingly  the  effects  of  careful  brecd- 
ino^.  He  noticed  the  bulls  used  were  short-leg'D^ed  and  stronof- 
bodied,  with  nmch  quality.  He  found  that  the  owners  used 
sires  from  dams  that  had  udders  of  very  superior  shape  ;  and 
they  stated  that  the  daughters  of  these  bulls  tended  to  repro- 
duce throuo-h  them  the  mothers'  characteristics.  Boofswell 
brought  out  a  ring  of  four  grand  cows,  —  he  called  them 
"The  Big  Four,"  —  and  lined  them  up  for  his  inspection, 
the  udders  well  displayed.  He  marvelled  at  their  size  and 
apparent  capacity.  The  owners  laid  much  emphasis  on  the 
part  the  bulls  played  in  fixing  this  type.  Bogswell  more 
than  once  said  :  ' '  Mr.  Winslow,  the  bull  is  more  than  half 
the  herd,  —  yes,  sir,  more  than  half  the  herd." 

John  reached  home  after  ten  days  of  what  seemed  to  him 
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to  be  a  most  profitable  and  enjoyable  trip.  At  the  supper 
table  that  night  he  began  the  story  of  that  journey,  and 
the  liofhts  didn't  o-o  out  in  the  sittins^  room  till  far  later  than 
was  common  in  the  Winslow  family.  "  John,"  said  the  old 
man,  "what  made  the  biggest  impression  on  you  in  that 
dairy  cattle  barn  at  the  fair?"  "The  dairy  tj^pe,"  said 
John.  "  I  was  satisfied,  after  my  inspection,  that  these 
smooth,  meaty  cows  could  not  do  the  business  we  want 
done." 

Later  that  fall  the  final  report  on  this  Exposition  herd  of 
10  different  breeds  was  made.  Th(>  father,  after  supper  one 
night,  pulled  the  wrapper  from  his  "  Dairy  Intelligencer," 
and  read  the  results  of  the  test.  Looking  it  over,  he  said  : 
"John,  your  judgment  on  the  Exposition  cows  Avas  good. 
Hear  this  from  the  report  about  results.  A  Guernsey,  Mary 
Marshall,  produced  in  six  months  a  butter  profit  of  $59.40, 
ranking  first.  A  Red  Polled  cow,  named  Mayflower,  of  a  very 
milky  type,  which  I  remember  you  especially  told  about, 
stood  second,  her  butter  making  a  profit  of  $52.10.  Except- 
ing for  this  one  case,  the  other  cows  of  the  first  ranking 
10  were  all  cows  of  dairy  breeds.  "Where  the  total  record 
of  5  cows  in  each  breed  is  recorded,  I  see  that  they  show 
the  Guernsey  first,  with  butter  fat  worth  $230  ;  the  Jersey 
second,  with  $225  credit;  the  Ayrshire  third,  with  $218; 
and  the  Holstein  fourth,  at  $211.  From  the  butter  point 
of  view,  the  dairy  breeds  beat  the  others  out  of  their  boots. 
We  had  better  stick  to  our  type,  and  work  deeper  into  the 
breed,  my  son."  "Yes,  father,"  said  John,  "I  believe  it 
is  absolutely  essential,  if  we  are  to  get  the  very  best  dairy 
results  from  our  herd,  that  we  must  stick  to  cow  type,  and 
never  lose  sight  of  its  importance." 

Seven  years  had  passed  by  since  young  Winslow  returned 
to  the  farm.  The  herd  had  o^one  tlirous^h  a  remarkable 
change.  In  the  process  of  selection,  culling  out  and  breed- 
ing up,  the  butter  yield  had  increased  from  180  to  400 
pounds  a  year.  The  merits  of  the  cattle  were  becoming 
known  the  whole  country  round,  and  the  farmers  of  the 
neighborhood  really  began  to  take  a  just  pride  in  the  Rock- 
dale  herd.      In   fact,    the   herd   was   known   far   more   than 
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locally ;  enterprising  agricultural  journalists  had  discovered 
its  existence,  and  had  advertised  it  over  a  wide  territory. 

One  day  the  neighljor  who  had  purchased  the  first  l)ull 
John  had  placed  at  the  head  of  the  herd  made  a  call  and 
engaged  in  conversation.  He  was  a  fairly  good  man,  but, 
like  many  other  persons  owning  stock,  gave  his  herd  less 
careful  attention  than  good  business  warranted.  He  not  only 
knew  the  Winslows  laid  great  emphasis  on  the  importance 
of  correct  breeding,  but  he  was  well  aware  that  the  Rockdale 
herd  was  carefully  fed  and  attended  to.  He  recognized  the 
fact  that  his  own  cattle  looked  thinner  in  flesh,  more  ill  kept, 
dirtier  and  more  starved  than  those  of  his  now"  prosperous 
neighbor. 

After  passing  the  customary  comments  on  the  weather  and 
croi)S,  John  remarked  :  "  Mr.  Lee,  that  bull  you  purchased 
of  us  sired  a  likely  lot  of  calves  for  you,  didn't  he?" 
"  Yes,"  said  Mr.  Lee,  "  he  certainly  did.  The  heifers  now 
in  milk  are  better  than  anything  we  have  ever  owned  before. 
Still,  it  seems  to  me  that  our  herd  is  not  doing  as  well  as  it 
should,  and  our  cattle  are  not  in  the  condition  that  yours 
are.  I  have  been  wondering  how  much  feed  and  care  had 
to  do  with  this  difterence.  Our  barn  is  fairl}'-  warm  and 
comfortable,  and  yet  our  cattle  do  not  look  thriving." 
"  How  about  your  feeding  and  grooming?  "  inquired  John. 
"  I  feed  plenty  of  hay  and  straw,"  was  the  reply,  "but  I 
never  have  felt  that  Ave  could  afford  to  feed  much  grain;  the 
cost  is  too  great.     We  don't  use  much  provender,  I  know." 

"It  is  sort  of  curious,"  remarked  the  junior  member  of 
the  Winslow  firm,  "  but  1  ha\e  just  been  studying  over  a 
pamphl(>t  which  I  received  from  the  Cornell  University  Ex- 
periment Station.  You  know  that  we  have  in  the  different 
States  agricultural  experiment  stations  that  are  working  in 
the  interest  of  the  farmer,  studjang  problems  in  soils,  fertil- 
izers, feeding  stock,  etc.  Each  of  these  stations  publishes 
several  times  a  year  bulletins,  as  they  arc  called,  which  tell 
about  their  ex})eriments ;  these  are  free  to  those  who  desire 
them.  The  professor^s  at  the  agricultural  college  used  to 
make  students  study  over  some  of  the  more  important  bul- 
letins, and  since  my  graduation  I  have  been  getting  bulletins 
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from  some  of  the  States  whose  publications  I  thought  would 
help  me.  Now,  in  this  bulletin  Professor  Wing  and  Mr. 
Foord  tell  of  '  An  attempt  to  increase  the  fat  in  milk  by 
means  of  liberal  feeding,'  which  is  somewhat  in  the  line  om* 
conversation  has  fallen  into.  They  planned  an  experiment 
to  find  out  whether  a  herd  of  dairy  cows,  previously  kept 
under  adverse  conditions,  could  be  made  more  profitable  by 
better  feeding  and  care.  So  they  went  out  into  the  country 
near  the  station,  and  found  a  herd  of  21  cows,  with  a  repu- 
tation of  being  poorly  fed,  that  had  been  on  the  same  farm 
for  some  time,  that  had  a  large  proportion  of  comparatively 
young  animals,  most  of  wdiich  had  calved  as  nearly  as  pos- 
sible at  the  same  time.  In  this  herd  only  4  of  the  cows  were 
more  than  eight  years  old  ;  all  but  one  had  calved  within  a 
period  of  two  consecutive  months  ;  and  all  were  thin  in  flesh, 
much  as  yours  are.  Like  yours,  they  represented  native 
and  mixed  breeding. 

"  The  experhnent  then  begun  by  the  station  ran  somewhat 
like  this  :  A  record  was  kept  of  the  production  of  the  herd 
in  milk  and  fat  for  one  entire  milking  period  on  the  farm 
of  the  ow^ier,  without  in  any  way  changing  the  conditions 
under  which  the  animals  had  lived.  The  man  who  owned 
the  cows,  Mr.  Gibson,  fed  and  cared  for  them  just  as  he  had 
always.  The  station  arranged  for  him  to  weigh  the  daily 
milk  yield,  and  take  frequent  samples  of  the  milk  of  each 
cow,  which  were  once  a  week  tested  for  their  butter  fat  com- 
position by  a  representative  of  the  station.  After  the  first 
milking  period  was  over,  10  of  the  cows  w^ere  bought  by  the 
station  and  taken  on  its  farm,  where  they  were  cared  for  and 
fed  liberal  1}^  for  two  years.  A  record  was  kept  of  all  the 
food  the}^  ate,  and  the  milk  they  produced  was  weighed 
daily,  and  its  fat  composition  measured.  While  these  cows 
were  being  studied,  the  other  cows  left  on  the  Gibson  farm 
were  also  being  studied,  just  as  they  were  the  first  year. 

"On  the  fourth  period  of  milking  the  10  cows  they  bought 
were  taken  back  to  the  Gibson  farm,  and  again  su1)jected  to 
the  same  conditions  they  were  under  when  the  experiment 
began.  During  the  second  milking  period  at  the  station 
they  fed  the  cows  all  the  easily  digested  food  the\'  would 
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consume,  without  getting  tliem  out  of  condition,  economy 
of  production  being  not  considered.  During  the  third  milk- 
ing period  they  tried  to  feed  all  the  coarse  fodder  each  cow 
would  readily  eat,  and  all  the  grain  that  could  be  eaten  in 
addition,  such  as  would  give  return  at  the  pail.  I  might  say 
here  that  this  third  method  really  represents  our  policy  at 
Rockdale  farm,  —  to  feed  liberally,  yet  economically.  These 
cows  for  coarse  fodder  were  fed  red  clover,  timothy  hay  and 
silage.  When  the  cows  w^ere  on  pasture,  they  also  got  a 
grain  ration,  until  the  milk  yield  became  very  small. 

"Now,  what  was  the  result  of  this  careful  experiment, 
covering  four  years,  bearing,  as  it  did,  on  the  health  and 
vigor  of  the  herd  and  its  producing  capacity  ?  Well,  I 
notice  in  the  first  place  that  the  total  yield  of  milk  and 
butter  fat  was  in  nearly  every  case  very  much  increased 
while  the  cows  were  at  the  experiment  station,  under  satis- 
factory care.  Of  the  10  cows,  it  is  shown  that  by  liberal 
feeding  the  yield  was  increased  46  per  cent  in  milk  and  55 
per  cent  in  fat.  These  10  cows  were  not  the  best  in  the  herd 
of  21  ;  they  simply  represented  the  average  of  the  herd. 
Here  is  a  fair  sample  of  the  way  those  cows  did,  taking 
Polly  for  example  :  the  first  year  she  produced  3,143  pounds 
of  milk  and  177  pounds  of  fat;  the  second  year  she  pro- 
duced 5,526  pounds  of  milk  and  346  pounds  of  fat ;  the  third 
year  she  produced  4,802  pounds  of  milk  and  283  pounds  of 
fat ;  the  fourth  year  she  produced  2,945  pounds  of  milk  and 
184  pounds  of  fat.  Some  of  the  other  cows  show  an  even 
greater  influence  from  feed  and  care  than  this. 

"  In  reofard  to  the  cost  of  the  milk  and  fat  during  these 
diiferent  feeding  periods,  it  is  interesting  to  note  that  the 
average  cost  of  100  pounds  of  milk  the  first  period  on  the 
Gibson  farm  was  53  cents,  the  fat  being  12  cents  a  pound  ; 
the  second  period,  when  economy  was  not  considered,  it  was 
only  65  cents  per  100  for  the  milk,  and  14  cents  a  pound 
for  the  fat ;  while  in  the  third  period  of  good  feeding  the 
cost  was  reduced  to  45  cents  per  100  for  the  milk  and  10 
cents  a  pound  for  the  butter  fat.  Another  interesting  thing 
in  this  bulletin  that  I  see  is  the  difference  in  the  a})peai-ance 
of  the  cows,  due  to  generous  feeding  and  care. 
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"It  seems  to  me  that  this  bulletin  teaches  an  important 
lesson  to  us  dairy  cattle  men  ;  for  it  proves,  by  a  four-years 
active  trial,  that  liberal  feeding  not  only  pays  in  increased 
production,  but  it  also  pays  by  a  more  vigorous  development 
of  the  herd.  If  the  herd  is  more  vigorous,  then  this  vigor  is 
transmitted  to  the  offspring.  In  my  opinion,  too  many  dairy 
cattle  men  fail  to  see  the  relationship  of  ample  feed  to  proper 
nutrition  and  continuous  herd  vitality." 

The  average  man  is  fair  minded,  and  is  willing  to  be 
influenced  by  a  rational  presentation  of  facts.  The  contents 
of  this  bulletin,  as  presented  by  John  to  Mr.  Lee,  made  a 
deep  impression  on  his  mind.  Said  he:  "John,  that  is  a 
good  piece  of  work  those  agricultural  experiments  have 
done ;  and  I  believe  enough  in  the  results  which  they  have 
secured  to  profit  by  it  myself,  through  better  care  and  more 
generous  feeding  of  n\y  own  herd.  I  am  mighty  glad  that 
I  happened  to  drop  in  on  you  this  rainy  day." 

There  are  many  things  which  go  to  make  up  success  in 
any  one's  business  and  life,  but  some  of  them  are  of  more 
importance  than  others.  John  Winslow  is  a  fair  represent- 
ative of  many  a  bright  Xew  England  lad  of  parts,  who  is 
ambitious  to  be  useful  and  earn  a  living  on  a  better  stand- 
ard than  the  commonplace  emplo}".  He  was  fortunate  in  a 
father  who  was  disposed  to  aid  and  assist  him  in  a  useful 
education,  and  who  was  willing  to  put  his  education  to  the 
test. 

John  Winslow  is  a  young  man  yet.  The  herd,  which  is  yet 
one  of  partnership,  has  increased  in  its  production  capacity 
from  180  to  400  pounds  of  butter  a  year.  While  the  cows 
Avith  hea\'ier  yield  eat  somewhat  more  food,  the  degree  of 
profit  is  far  greater  than  excess  of  cost  of  production.  In  dis- 
cussing the  situation  the  subject  of  this  narrative  said  :  "It 
is  not  a  difficult  thing  to  develop  a  profitable  herd.  It  goes 
almost  Avithout  saying  that  the  average  cow  is  a  consumer, 
rather  than  a  producer.  My  own  experience,  covering  but 
a  comi)arativoly  few  years  and  several  generations  of  cow 
life,  demonstrates  to  my  entire  satisfaction  that  the  founda- 
tion of  successful  herd  development  rests  primarily  on  breed- 
ing to  jn'oper  type.       A  large  degree  of  my  success  has  been 
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due  to  breeding  consistently  and  persistently  to  that  pur})ose. 
A  suitable  bull  in  type  and  breeding  will  yield  results  of  no 
uncertain  character,  if  mated  to  cows  approaching  the  deep- 
bodied,  fuU-uddered  dairy  type.  I  recently  read  an  article 
by  Hark  Conistock  on  improving  the  dairy  cow,  in  which  he 
expressed  some  truths  that  have  had  much  application  in  the 
improvement  of  the  Rockdale  herd.  He  says  :  'According 
to  the  statistics  of  the  Department  of  Agriculture,  the  aver- 
age dairy  cow  of  the  country  gives  130  pounds  of  butter  a 
year ;  in  the  dair}'  demonstration  now  in  progress  on  the 
World's  Fair  grounds  at  St.  Louis,  the  entire  Jersey  team  of 
25  cows  has  averaged  more  than  that  in  GO  days.  Admitting 
that  better  care  and  1)etter  feed  have  to  do  with  the  ques- 
tion, there  yet  remains  a  very  wide  margin,  that  can  only 
be  credited  to  the  functional  capacity  of  the  cows  l)red  in 
the  bone,  ^^'hen  farmers  began  to  select  their  bulls  from 
pure-bred  herds,  possessing  these  great  dairy  values,  letting 
the  beef  question  and  all  side  issues  take  care  of  themselves, 
they  began  to  establish  improved  machinery  in  the  shape  of 
dairy  cows.  Nearly  12,000,000  cows  are  devoted  to  butter 
making  in  the  United  States,  and  the  product  in  round  num- 
bers is  1,.') 00, 000, 000  pounds  of  butter,  worth,  at  18  cents 
a  pound,  $270,000,000.  Suppose  that  each  of  these  cows 
could  produce  a  heifer  calf  by  a  high-class  Jersey  bull,  and 
the  improvement  in  butter  capacity  for  the  new  generation 
was  even  as  little  as  5  per  cent,  which  would  be  an  exceed- 
ingly small  estimate,  the  increased  butter  output  for  a  single 
year,  assuming  that  the  [)rico  was  not  lowered,  would  be 
worth  $13,500,000, — a  net  profit  over  present  income  due 
solely  to  the  use  of  improved  cow  machine r3\'  This  im- 
proved cow  machinery  referred  to  by  Hark  Comstock  is  due 
to  the  patient  and  intelligent  efforts  of  a  comparatively  few 
breeders,  who  have  developed  individuals  and  families  of 
great  productive  ca])acity,  whereb}^  the  mass  of  breeders 
may  improve  their  herds.  It  is  due  to  the  work  of  such 
men  that  the  imjn-ovement  of  the  Rockdale  herd  has  been 
possible  in  so  short  a  time.  To  them  American  stockmen 
owe  a  deep  debt  of  gratitude.  If  our  herds  are  not  produc- 
tive and  i)rofitable,  it  is  due  to  neglecting  the  opportunities 
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provided  through  the  agricultural  college,  the  experiment 
station,  dairy  and  live  stock  literature  and  the  help  of  intel- 
ligent breeders.  These  all  point  the  way  toward  succes.s." 
In  drawing  this  narrative  to  a  close,  it  is  unnecessary  to 
concern  ourselves  regarding  the  identity  of  the  subject  of 
the  sketch.  He  still  lives  on  Rockdale  farm  in  fair  New 
England,  where  he  continues  to  work  among  the  herd  he 
loves  so  well;  for  his  is  a  labor  of  love,  not  of  sufferance. 
He  has  been  an  unconscious  instrument  in  uplifting  the  agri- 
cultural dignity  of  his  community  and  State,  while  he  stands 
as  a  strong  example  of  what  a  man  may  do  to  demonstrate 
the  usefulness  of  the  modern  agricultural  education.  You 
may  not  know  him  personally,  but  as  the  years  go  by  you 
may  discover  his  counterpart  here  and  there  Avhen  perhaps 
least  expected.  If  when  in  future  you  chance  upon  a  superb 
herd  of  dairy  cows  that  appear  to  you  much  what  those  of 
the  Rockdale  herd  were  at  the  completion  of  this  narrative, 
should  you  then  investigate,  I  am  sure  you  will  learn  some 
valuable  lessons,  even  if  you  are  not  keeping  the  cattle  of 
Winslow  &  Son. 

The  Chair.     Who  will  begin  the  discussion  ? 

]\Ir.  B.  P.  Ware  (of  Marblehead).  The  lecture  proves 
what  I  have  known  from  my  own  experience  for  many  years, 
and  what  I  have  had  the  honor  of  stating  before  this  Board 
and  the  farmers'  institutes  many  a  time,  —  that  a  large  por- 
tion of  the  cows  in  New  England  do  not  pay  their  board. 
The  portion  that  is  profitable  has  to  support  those  that  do 
not  pay  their  board,  and  of  course  it  lessens  the  profit  very 
much.  I  am  very  glad  that  the  lecturer  has  emphasized  the 
importance  of  the  bull  in  getting  milk-producing  heifers. 
I  believe,  although  it  is  very  important  to  have  a  good 
cow,  it  is  of  greater  importance  to  have  a  bull  of  a  superior 
milking  type,  in  order  to  produce  heifers  and  cows  that  will 
make  profits.  I  have  had  some  little  experience  in  breeding, 
and  I  have  observed  the  great  influence  of  the  bull  upon  the 
milking  quality  of  the  progeny.  Dairy  farmers,  how  many 
of  you  have  a  bull  at  home  that  should  be  improved? 
How  many  of  you  have  a  herd  a  large  portion  of  which  is 
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not  paying  its  board?  AYouldn't  it  be  well  for  you  to  send 
John  to  our  Agricultural  College,  that  he  may  come  home 
and  instruct  you.  how  to  develop  and  improve  your  stock? 

The  Chair.  At  one  of  the  fairs  this  autumn,  whore  it 
was  my  good  fortune  to  judge  the  stock,  there  Avas  one  herd 
of  Jerseys  that  had  all  the  types,  which  has  been  raised  by 
one  man.     We  would  like  to  have  Mr.  Kilbourn  say  a  word. 

Mr.  W.  A.  Kilbourn  (of  South  Lancaster).  The  herd 
under  my  care  has  constantly  and  steadily  improved .  I  can 
report  very  successful  records,  for  our  main  object  is  to  sup- 
ply the  very  best  of  butter  and  milk  and  cream  that  we  can 
make ;  and  we  have  continued  for  many  years  to  raise  our 
own  heifers  and  make  selections  from  year  to  year,  dropping 
out  any  that  prove  inferior,  and  securing  from  time  to  time 
bulls  of  the  best  type  that  we  can  find,  and  this  has  resulted 
in  a  good,  well-standing  herd,  although  not  noted  for  the 
remarkable  records  that  arc  produced  in  some  instances.  I 
think  we  may  say  that  we  have  a  fairly  good-looking,  fairly 
productive  and  satisfactory  herd. 

Mr.  J.  F.  Burt  (of  Easthampton).  In  regard  to  those  10 
Gibson  cows,  I  understood  that  the  agricultural  college  ex- 
periment did  add  to  the  butter  fat.  We  have  been  told  at 
our  colleges  that  you  couldn't  increase  the  butter  fat,  no 
matter  how  well  you  feed  the  cow.  Will  the  lecturer  ex- 
plain ? 

Professor  Plumb.  This  experiment,  you  will  remember, 
was  rather  unusual,  and  entirely  different  from  anything  that 
has  been  conducted  before,  in  that  the  cows  were  tested 
under  adverse  conditions  at  one  time,  and  then  they  were 
simply  brought  right  over  to  another  type  or  condition,  so 
that  the  effect  may  have  been  partly  due  to  the  condition  as 
well  as  the  food. 

Mr.  Burt.  If  you  were  trying  to  build  up  a  nice  herd, 
would  you  breed  in  the  same  line,  or  cross-breed  j^our  ani- 
mals ? 

Professor  Plumb.  If  there  is  an}^  impression  I  dislike  to 
ffive  in  coming;  before  an  audience  of  farmers,  it  is  that  I  am 
a  theorist.  Now,  I  do  have  very  pronounced  views  on  the 
question  of  crossing  stock,  and  I  would  like  to  be  able  to 
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demonstrate  in  a  practical  way  that  my  views  are  good,  sen- 
sible, practical  views.  There  are  various  ways  of  doing  this 
crossing,  but,  on  the  basis  of  the  investigations  that  we  have 
available  up  to  this  time,  it  has  been  pretty  well  demonstrated 
that  the  crossing  of  two  distinct  breeds  l^eyond  one  genera- 
tion is  almost  always  detrimental,  and  results  in  setting  free 
in  the  system  of  the  individual  following  the  third  genera- 
tion, and  so  on,  characteristics  and  qualities  which  can  be 
traced  back  twenty-five  or  fifty  years  or  so.  No  ;  there  is 
only  one  case  in  my  mind  where  a  cross-breeding  of  a  breed 
is  justifiable,  and  that  is  where  you  are  crossing  it  with  the 
butcher. 

I  have  had  the  pleasure  of  seeing  the  dairy  herds  in  a  gen- 
eral way  in  that  part  of  the  country  which  lies  east  of  the 
Mississippi  River,  from  the  Gulf  up  to  the  Canadian  line, 
and  I  have  made  some  very  extensive  trips  among  the  herds 
and  flocks  of  Great  Britain,  spending  a  great  deal  of  time 
among:  the  farmers  and  stock.  The  difference  between  the 
United  States  and  Great  Britain  is  a  very  striking  one  in  the 
character  of  the  stock  which  they  have.  You  can  start  out 
from  London  on  the  train,  and  as  you  go  out,  the  first  thing 
you  know  you  are  in  a  new  country,  apparently,  in  the  mat- 
ter of  stock.  You  find  yourself  in  the  Ayrshire  country, 
and  3^ou  see  scarcely  anything  but  Ayrshires,  and  what  they 
call  store  cattle,  for  the  butcher.  You  go  down  on  the 
islands,  and  they  all  evidently  breed  only  pure-bred  animals, 
like  the  Jersey  on  the  Island  of  Jersey,  and  the  Guernsey 
on  the  Island  of  Guernsey.  You  go  down  to  Hereford, 
Eng.,  and  you  see  nothing  but  Herefords.  You  go  down 
to  Devonshire,  and  you  see  nothing  but  Devons.  You  go 
up  to  Scotland,  and  you  see  nothing  but  Shorthorns.  And 
these  are  all  })ure  bred.  As  you  go  over  that  countr}^  you 
cannot  l)ut  be  impressed  by  the  fact  that  the  breeders  there 
have  very  fixed  ideas  of  the  importance  of  unifying  a  type 
of  breeding. 

But  how  is  it  in  this  country  ?  You  can  take  the  Boston 
&  Albany  Railroad,  and  go  west,  and  if  you  don't  see  more 
styles  and  colors  of  cattle  than  you  can  find  anywhere  else 
in  the  world, — and   I  don't  care  how  far  west  you  go, — 
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then  my  views  are  not  worth  an3'thing.  You  can  go  through 
New  York  State  and  you  can  find  a  dairy  farm,  and  there 
will  be  four  breeds  on  the  farm.  Of  course  they  all  repre- 
sent more  or  less  cross-breeds.  You  go  to  Ohio,  and  you 
find  the  same  thing.  You  go  to  Indiana,  and  you  find  the 
same  thing.     And  it  is  an  unfortunate  thing. 

To  make  my  point  a  little  more  emphatic,  I  ^vill  say  that 
all  the  records  are  in  favor  of  great  protection  against  im- 
purity in  breeding.  But  there  isn't  a  State  in  this  Union 
but  what,  if  it  raised  only  one  breed  of  cattle,  such  as  is 
done  in  Great  Britain,  would  draw  the  buyers  of  the  rest  of 
the  country.  If  all  the  cattle  bred  in  the  State  of  ]\Iassa- 
chusetts  were  Jcrsej^s,  or  were  Guernseys,  or  were  IIol- 
steins,  —  I  don't  c^re  which  breed  you  take,  —  if  this  State 
had  a  reputation  for  a  fixed  line  of  breeding,  you.  would  find 
hundreds  of  buyers  coming  from  all  over  the  countrj-  to  buy. 
Why?  Because  buyers  understand  they  can  find  that  par- 
ticular breed  here.  But  if  3'ou  have  a  region  where  there 
are  all  sorts  of  blood,  and  very  little,  if  any,  that  is  definite, 
3^ou  will  find  that  bu\'crs  are  more  scarce.  I  hold,  besides 
the  practical  value,  you  can  introduce  a  selling  value  of  an 
animal  from  piu'ity  of  blood,  rather  than  otherwise.  It 
costs  no  more  to  keep  a  pure-bred  animal  than  a  grade  ;  and 
there  is  no  reason  under  the  sun  why  you  shouldn't  get  as 
good,  and  even  better,  results. 

Mr.  Ware.  I  understood,  Mr.  Chairman,  that  the  stock 
that  this  famous  farmer  who  has  been  spoken  of  had,  was 
common  stock  and  a  pure-bred  bull  of  good  type;  so, 
farmers,  you  ma\^  improve  your  product  with  the  cows  you 
have  by  securing  a  pure-l)red  bull.  I  admit  the  value  of 
pure  breeding,  but  we  fanners,  as  a  general  thing,  have  our 
common  cows,  and  we  want  to  improve  them. 

Professor  Plumh.  Please  don't  misunderstand  me.  The 
question  asked  me  about  crossing  was  al)out  the  crossing  of 
breeds.  In  this  case  it  is  the  improvement  of  the  breed  by 
means  of  a  pure-bred  bull, — by  breeding  up,  which  isn't 
cross-breeding.  In  this  way  you  can  get  a  herd  that  is 
essentially  i)ure  bred.     This  is  practical  to  any  one. 

The  Chair.     Mr.  Sagendorph  has  quite  a  large  herd  of 
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Guernseys,  and  his  heifers,  I  see,  are  doing  very  well. 
Will  he  please  tell  us  something  about  them? 

Mr.  Noah  Sagendorph  (of  Spencer).  My  son  is  making 
a  specialty  of  Guernsey  cattle ;  he  endeavors  to  raise  from 
the  very  best  of  Guernsey  stock,  so  that  he  has  some  from 
everywhere  where  he  has  found  a  good  animal.  At  my  farm 
I  keep  Guernsej^s  and  Holstcins.  In  the  first  place,  Avhile 
my  boy  was  at  Cornell  I  began  getting  Guernsey  cattle. 
Of  course  I  had  to  have  an  outlet  for  milk,  and  all  at  once 
my  customers  began  to  find  fault  with  my  milk.  I  en- 
deavored to  find  out  what  the  trouble  was,  and  they  couldn't 
tell  me,  only  they  didn't  like  it.  I  bought  some  Holsteins, 
and  found  that  my  customers  all  liked  the  milk.  I  have 
since  been  breeding  at  my  farm  pure-bred  Holsteins  with 
Guernsey  cattle,  and  now  and  then  a  Jersey  or  a  grade 
Jersey.  My  preference  from  the  beginning  has  been  the 
Guernsey  cow,  but  people  don't  like  to  drink  the  Guernsey 
milk. 

Ex-Secretary  Sessions  (of  Springfield).  The  deduction 
which  we  may  possibly  draw  from  the  discussion  between 
Mr.  Ware  and  the  lecturer  is  that  a  pure-bred  bull  is  all 
right,  anj^way.  I  want  to  know,  Mr.  Lecturer,  if  that  is 
the  position  you  take? 

Professor  Plilvib.  I  think  I  stated  that  it  should  have 
merit  with  the  pedigree  ;  physical  merit  should  be  consid- 
ered, as  well  as  inheritance.  Therefore,  any  pure-bred  bull 
wouldn't  necessarily  be  a  desirable  animal.  I  have  seen 
pure-bred  males  where  I  would  a  good  deal  rather  have 
nothing,  or  some  grades.  I  don't  know  how  it  is  in  the 
State  of  Massachusetts,  because  I  have  never  had  anything 
to  do  with  buyers  of  stock  here  ;  but  1  have  bought  and  sold 
dairy  cattle  for  nearly  twenty  years,  and  this  has  been  my 
experience  invariably,  covering  three  States  :  most  every- 
body Avants  to  buy  as  cheaply  as  possible,  and  it  is  a  rare 
man  that  ever  makes  any  inquiry  as  to  the  merits  of  the  sire 
or  dam.  The  first  thing  is,  "I  have  $25  in  my  pocket; 
what  can  you  give  me  for  $25  ?  "  —  without  looking  into  the 
future  at  all.  Now,  in  such  cases  the  need  of  education  is 
apparent,  because,  as  I  heard  one  man  say,  "  One  loses  sight 
of  the  gold  dollar,  backing  the  cent  up  in  front  of  his  eye," 
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when  he  fails  to  see  the  significance  of  superiority  in  breed- 
ing and  individual  merit  to  liead  his  herd.  I  have  seen  ex- 
amples on  both  sides,  and  I  never  saw  an  example  of  a  poor 
individual  which  won  out,  and  I  have  seen  many  examples 
of  fine  individuals  that  brought  prosperity  to  the  farm. 

]VIr.  John  S.  Anderson  (of  Shclburne).  This  question 
which  we  have  been  discussing  here  to-day  has  been  dis- 
cussed for  many  years  ;  it  has  been  brought  up  year  after 
year  in  this  Board.  The  lecturer  tells  you  that  in  England 
they  devote  themselves  in  a  certain  locality  to  a  certain 
breed.  That  is  true,  and  that  is  the  way  we  ought  to  do  ; 
but  we  Americans  dabble  in  everything,  and  amount  to  not 
much  of  anything.  In  England  it  is  quite  difierent.  There 
was  Thomas  Bates,  the  champion  breeder  of  the  world.  He 
showed  the  world  that  there  was  such  a  thing  as  the  dual 
purpose  cow.  He  bred  the  finest  Shorthorn  cattle  that  have 
ever  been  bred  by  any  man,  —  cattle  that  were  good  for  beef 
and  good  for  milk.  Professor  Sanborn  of  New  Hampshire 
tells  us  that  we  can  have  the  beef  animal  with  milk  qualities. 
You  gentlemen  do  not  believe  it,  but  I  tell  you  that  I 
know  it. 

The  lecturer  has  done  well,  but  he  said  nothing  about  the 
problem  of  the  calf.  There  is  something  beside  the  cow. 
A  neighbor,  who  bought  a  cow  at  my  place,  got  a  calf  which 
at  eight  weeks  weighed  250  pounds.  He  sold  that  calf  for 
$25.     Was  not  that  quite  an  item  in  his  favor? 

When  we  used  to  raise  steers  they  brought  us  good  money. 
They  sold  last  year  for  $100  apiece.  We  sell  our  heifers  for 
from  $150  to  $250.  Doesn't  it  pay  ?  Our  people  are  going 
back  to  it.  They  have  seen  the  folly  of  raising  a  special 
l)urpose  cow,  and  they  are  going  back  to  the  good  old  sub- 
stantial cows. 

Professor  Plu^hb.  I  Avas  discussing  the  dairj^  cow,  and  it 
is  hardly  fair  to  call  me  up  because  I  didn't  champion  the 
dual  purpose  cow  or  the  beef  cow.  Each  of  those  has  its 
place,  but  I  propose  to  bring  the  strongest  arguments  I  can  to 
bear  when  talking  about  the  dairy  cow.  That  is  the  reason 
I  spoke  as  I  did,  with  all  due  respect  to  the  dual  purpose 
coAv,  of  which  I  have  a  very  high  opinion. 

I  wish  to  say,  in  addition  to  my  argument  in  behalf  of  the 


86  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

dairy  cow,  in  this  discussion  of  the  dairy  cow  as  a  producer, 
that,  while  you  can  find  isolated  examples  of  a  dual  purpose 
animal  making  a  better  record  than  certain  dairy  animals,  in 
all  the  competitions  that  have  taken  place  in  this  country, 
on  any  important  scale, — at  the  World's  Fair,  I  will  say, 
where  the  biggest  things  have  been  undertaken,  — the  dair}^ 
cow  is  the  one  that  has  made  the  most  money.  Now,  I  do 
not  say  at  all  that  it  would  not  be  a  fine  thing  for  a  man  to 
have  a  herd  of  Red  Polled,  for  instance,  as  they  are  the  rec- 
ognized dual  purpose  cows  ;  they  make  a  lot  of  money.  But 
the  dual  purpose  animal,  if  you  please,  has  a  very  consider- 
able advantage,  so  far  as  that  type  is  concerned,  in  its  addi- 
tional value  as  a  cow. 

I  will  also  call  attention  to  this,  that,  in  my  argument  in 
connection  with  the  cow  Mayflower,  I  referred  to  the  fact 
that  this  cow  belonged  to  a  very  distinctive  and  remarkable 
dairy  strain  of  Red  Polled  cattle.  I  know  the  man  who  has 
done  more  to  bring  out  this  strain  in  Red  Polled  cattle,  and 
it  will  apply  to  Mr.  Anderson's  herd  of  Shorthorns, — that 
the  more  profit  that  comes  from  those  animals  that  he  refers 
to  as  large  milk  or  butter  producers,  the  more  are  they  after 
this  dairy  type.  There  are  exceptions,  as  illustrating  the 
fact  that  there  are  exceptions  to  the  rule ;  but  nevertheless 
it  is  true  that  this  t3^pe  of  animal,  whether  Shorthorn,  Red 
Polled  or  what,  makes  the  most  money  in  that  breed. 

Mr.  Anderson.  I  say  that  the  farmer  who  goes  into  the 
business  of  raising  milk,  and  follows  the  dual  purpose  cow, 
will  make  the  most  money.  He  has  two  strings  to  his 
bow,  —  he  has  the  milk  and  the  beef.  AVe  had  a  pair  of 
cows  that  made  over  1,000  pounds  of  butter  in  the  winter, 
and  one  of  them  dressed  2,400  pounds  and  the  other  2,300 
pounds.  They  were  not  of  the  dairy  type,  for  if  they  had 
been  they  never  would  have  dressed  that  and  brought  the  price 
they  did  in  the  market.     My  cattle  are  not  of  the  dairy  type. 

Professor  Plumb.  There  is  a  great  diflference  between  the 
Bates  Shorthorn  of  former  days  and  the  Shorthorn  that  is 
in  the  United  States  at  the  present  time.  It  is  running  to  a 
rangy  type  of  cattle,  and  Thomas  Bates  all  his  life  long  made 
a  special  study  of  the  dairy  development  of  his  cattle. 
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Mr.  Sagendorph.  As  I  understand  Mr.  Anderson,  he 
claims  that  at  the  end  he  will  get  more  from  a  dual  pur- 
pose cow  than  he  can  from  any  other.  I  will  admit  that 
when  you  get  through  with  a  Guernsey  or  a  Jersey  cow  you 
have  hard  work  to  sell  her,  —  the  butchers  won't  buy  her. 
The  meat  is  so  yellow,  the  butchers  tell  me,  that  people 
won't  buy  it,  and  therefore  you  have  to  get  rid  of  the  cow 
otherwise. 

jVIr.  Vax  Normax  (of  AVest  Newton).  I  think  we  have 
wandered  a  little  from  the  subject.  I  would  like  to  say  a  few 
words  on  the  general  subject  of  the  practical  dairy  cow.  Pro- 
fessor Plumb  in  his  very  agreeable  narrative  told  how  one 
young  man  produced  certain  results  by  choosing  a  bull  from 
stock  recognized  as  being  of  a  t}'pe  that  brought  forth  })ro- 
ducers,  thus  securing  the  results  he  was  after.  In  an  experi- 
ence commencing  some  few  years  ago,  I  was  impressed  by  the 
desirability  of  following  blood  lines.  I  was  sent  to  buy  a 
herd  of  Jerseys,  and  I  never  had  bought  a  Jersey  cow  in  the 
world  ;  what  little  experience  I  had  was  Avitli  the  Holsteins. 
I  Avent  into  a  noted  herd  in  Pennsj^lvania  and  bought  20 
animals,  and  they  averaged  6,844  pounds  })er  cow  the  first 
year.  Every  one  of  those  cows  was  selected  because  of 
resemblance  to  those  of  their  own  family  which  had  been 
producers.  If  you  want  to  make  a  selection  of  heifers  which 
will  be  big  producers,  choose  practical  dairy  cows  that  most 
resemble  in  type  and  in  family  characteristics  the  best  of 
their  connection.  If  you  are  going  to  breed  the  practical 
dairy  cow,  you  must  learn  which  animals  of  your  selection 
carry  most  uniformly  the  quality  you  want,  and  in  seeking 
that  quality  you  will  find  that  certain  families  can  be  de- 
pended upon  because  of  their  resemblance.  Wherever  you 
find  one  that  has  the  strongest  resemblance  to  the  best  pro- 
ducers in  that  family,  you  will  usually  find  what  you  want. 

That  is  the  trouble  in  cross-breeding.  You  will  find  in 
one  family  the  distinctive  characteristics  that  more  often 
accompany  the  good  quality  that  you  want,  goes  with  a  cer- 
tain shai)ed  head,  or  face,  or  horn,  or  some  other  distinctive 
feature,  and  in  another  breed  you  find  some  other  (juality. 
Now,  you  mix  those  two,  and  you  cause,  it  seems,  almost  a 
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war  of  prepotent  characteristics  ;  and  the  result  is,  in  two  or 
tlu'ee  generations,  you  get  something  that  is  neither  fish  nor 
flesh. 

Mr.  E.  A.  "Waters  (of  Worcester).  There  is  a  place  for 
the  young  man  in  the  business  of  breeding  and  raising  stock 
in  New  England,  whether  it  be  pure  bred  or  grade.  The 
man  who  loves  the  business,  is  charmed  by  it,  takes  an  in- 
terest in  it,  will  succeed.  It  requires  just  as  much  time 
and  about  as  much  talent  in  breeding  and  raising  a  dairy 
cow  as  it  does  a  trotting  horse.  Even  if  the  calf  is  a  good 
animal,  it  won't  grow  up  into  a  good  cow  unless  you  take 
care  of  it.  I  have  found,  in  my  experience  with  cattle,  that 
a  first  calf  needs  considerable  attention  to  make  a  good  dairy 
cow. 

To-day  there  are  forty  men  looking  for  good  stock  where 
thirty  years  ago  there  wasn't  more  than  one.  ]Men  of  wealth, 
having  accumulated  a  competency,  buy  farms  and  small 
places,  and  want  to  keep  a  cow.  They  want  a  good  one, 
and  they  don't  care  what  they  pay  for  it.  I  claim  that  a 
man  startino;  in  wants  a  good  sire.  The  sire  is  more  than 
half  the  herd.  He  can  succeed  with  the  business,  if  he 
knows  how.  One  great  trouble  with  us  farmers  has  been, 
is  now,  and  will  be  for  all  time,  the  difiiculty  we  experience 
in  getting  good  millcers.  I  don't  know  as  it  makes  any  dif- 
ference how  a  cow  is  milked,  whether  cross-wise,  her  fore 
quarters  first,  or  her  hind  quarters  first ;  but  I  do  know  that 
it  makes  lots  of  difi*erence  how  you  sit  down  to  milk  her,  to 
make  a  <jood  cow  of  her,  when  she  is  young.  I  found  that 
out  several  years  ago,  and  it  is  hard  work  to  teach  a  man 
who  doesn't  know  it.  One-half  of  the  farmers  to-day  are 
poor  milkers. 

Mr.  N.  I.  BowDiTCH  (of  Framingham).  As  I  have  been 
listening  to  the  discussion,  this  thought  has  occurred  to  me. 
Why  can't  we  do  something  to  develop  a  certain  breed  of 
stock  that  shall  be  renowned  in  this  State  and  the  country 
and  the  world  over?  The  speaker  has  shown,  it  seems  to 
me,  that  Ave  ought  to  confine  ourselves  to  one  breed  of 
cattle  ;  that  is,  it  would  be  well  for  a  community  to  do  that. 
Massachusetts  is  a  milk  and  butter  State,  not  a  State  of  beef 
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cattle.  Would  it  not  be  well  for  us  to  see  if  we  cannot 
develop  a  breed  of  stock  that  shall  be  the  kind  that  we  want 
here,  and  the  kind  that  it  will  be  profitable  for  us  to  raise 
and  sell?  Will  not  the  lecturer  recommend  to  us  that  we 
off'er  at  our  cattle  shows  larger  premiums  for  some  particular 
breed  adapted  to  the  needs  of  our  State  ? 

Professor  Plumb.  Those  are  difficult  questions  to  answer. 
I  have  been  very  much  impressed  with  the  fact  that  Massa- 
chusetts has  had  for  over  a  hundred  years  a  society  that  has 
been  too  little  known  in  the  United  States.  I  know  Massa- 
chusetts has  done  things  that  are  very  remarkable,  in  bring- 
ing cattle  to  this  countr}^  and  putting  them  out  among  the 
farmers  for  a  mere  nominal  price,  that  date  back  a  great 
many  years.  Personall3%  I  don't  believe  it  is  a  practical 
thing  in  any  community  to  bring  about  very  great  revolu- 
tions, excepting  by  education.  I  think  education  is  the 
thing  necessary  to  growth  among  the  farmers,  both  finan- 
cially and  otherwise.  And  the  work  of  the  experimeut 
stations  and  the  agricultural  colleges  in  this  country  —  and  I 
would  also  say  the  agricultural  people  —  is  so  great  that  it 
can  hardly  be  measured,  unless  you  have  had  an  opportunity 
to  look  into  the  faces  of  thousands  and  thousands  of  farmers 
who  are  following  the  footsteps  of  the  experiment  stations 
working  in  this  country  to-day.  They  will  call  your  atten- 
tion to  the  fact  that  there  are  States  west  of  you  where  a 
wonderful  change  is  going  on  among  the  farmers,  due  to 
the  researches  of  our  experiment  stations  and  the  work  the 
instructors  are  doing.  The  work  in  some  of  the  western 
States  is  a  perfect  revelation,  as  compared  to  what  it  Avas  ten 
or  fifteen  years  ago.  Himdreds  of  farmers'  institutes  are 
being  conducted.  I  received  a  letter  once,  saying  that 
farmers  go  thirty  miles  across  the  country,  in  sleighs  and 
sleds,  to  attend  the  farmers'  institutes.  So  I  say  that  educa- 
tion will  solve  some  of  these  problems. 

Mr.  BowDiTCH.  I  thought  perhaps  we  would  emphasize 
our  practices  by  enlarging  them  in  a  special  line,  taking 
some  particular  breed  of  cattle  that  we  can  agree  upon  as  a 
leading  dairy  breed  ;  then  we  can  increase  that  breed  and 
improve  it  in  this  State.     I  believe  it  is  feasible.      I  know 


90       •  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

that  the  men  will  disagree  as  to  the  breed,  but  I  think  we 
could  get  a  majority  in  favor  of  some  one  breed.  If  we  can 
do  that,  then  I  reconmiend  that  we  urge  our  societies  and 
organizations  to  concentrate  their  interest  upon  some  par- 
ticular breed,  in  order  that  we  may  improve  it  in  this  State, 
and  make  it  as  prominent  as  breeds  are  abroad.  I  appre- 
ciate what  the  professor  has  said,  as  does  every  one  who  has 
travelled  through  those  countries.  As  you  cross  from  Eng- 
land to  Scotland,  you  know  it  as  soon  as  you  see  the  cattle ; 
and  they  have  made  money  l)y  it. 

Mr.  Sagendorph.  For  my  part,  I  want  a  stringent  law 
made  in  regard  to  bulls.  Every  farmer  Avho  raises  pure-bred 
cattle  keeps  his  bull  shut  up,  and  every  man  who  has  sci-ubs 
turns  them  out ;  and  the  first  thing  you  know,  your  neigh- 
bors come  to  you  and  say,  "Your  fences  are  down,  and 
your  cattle  are  running  on  our  ground."  It  seems  to  me 
that  we  who  are  raising  pure-breds  should  look  into  this, 
and  see  if  we  can't  get  a  law  that  will  compel  the  man  who 
keeps  scrub  cattle  to  keep  them  at  home,  the  same  as  a  man 
does  who  has  pure-breds. 

Mr.  S.  H.  Reed  (of  West  Brookfield).  For  a  number 
of  years  I  have  done  all  I  could  through  the  State  to  make 
people  with  ordinary  means  think  that  they  can  improve 
their  cattle,  starting  with  what  they  have  in  their  own  barns. 
I  want  to  say  that  I  once  heard  of  a  preacher  who  was  very 
successful,  because  he  always  made  each  one  of  his  audience 
feel  that  he  could  be  a  hero.  Our  speaker  this  afternoon  has 
made  each  one  of  us  humble  farmers  feel  as  tliouofli  we  could 
start  right  where  we  are  and  rear  a  successful  herd.  About 
twentv-five  vears  ago  I  had  a  cousin  workino-  for  Mr. 
Waters,  who  has  spoken  here  to-day.  This  cousin  came  to 
visit  me,  and  he  said:  "Mr.  Waters  knows  a  cow  so  Avell 
that  he  can  go  to  Boston  and  never  bring  home  one  that 
doesn't  milk  20  quarts."  Now,  I  have  known  i\Ir.  Waters' 
record  these  twenty-five  years.  When  he  had  a  herd  of  his 
own  he  had  20-quart  cows,  and  he  has  always  been  in  de- 
mand to  handle  herds  foi-  people  who  wanted  his  services 
in  bringing  up  a  valuable  herd.  So  we  can  see  that,  if  a 
person  has   in   his  mind  the  right  idea,   he   can   make  the 
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right  selections.  Our  speaker  has  clearly  shown  this  after- 
noon that,  with  the  material  we  have  at  hand  and  the  bul- 
letins that  we  have  on  this  subject,  the  })resent  generation  is 
head  and  shoulders  above  the  former  one  in  beino-  able  to 
pick  out  that  type  ;  and  if  we  set  up  the  type  that  we  know 
is  valuable,  the  cow,  the  heifer,  or  the  calf,  then  we  are  on 
the  sure  road  to  success.  We  have  had  a  herd,  I  want  to 
say,  personally,  and  for  twenty-five  years  have  made  it  a 
cast-iron  rule  never  to  have  a  male  in  the  herd  that  was  not 
from  a  cow  with  a  good  record  for  milk,  —  say  from  20  to  30 
quarts ;  the  dam  must  have  been  a  20  or  30  quart  cow,  and 
one  that  had  good  records  for  quality.  So  that,  after  these 
years,  the  individuals  in  my  herd  are  as  much  alike  as  a  flock 
of  hens  are  alike  to  a  feather,  and  it  has  paid  us  in  that  way. 

One  more  thing  I  want  to  say,  —  I  looked  over  into  one 
of  Mr.  Anderson's  pens,  and  saw  seven  animals,  and  Mr. 
Anderson  said,  "  There  is  $700  for  me."  I  got  into  that  pen 
and  picked  out  one  of  those  animals,  and  brought  him  home, 
for  $100.  The  neighbors  all  said  a  fool  and  his  money  were 
soon  parted  ;  but  the  first  four  heifers  brought  almost  $200, 
and  the  bull  calves  that  were  sent  all  over  the  State  paid  me 
for  him  three  or  four  times  over,  and  after  four  years  I  sold 
him  for  just  $200.  That  is  just  a  simple  incident,  to  show 
that  Mr.  Anderson  breeds  good  stock.  lie  wrote  me  that 
the  dam  of  this  bull  which  I  bought  had  given  30  quarts  of 
milk  in  twentj^-four  hours,  and  had  niade  a  little  over  20 
pounds  of  butter  in  seven  days.  It  pays  us  to  get  those 
animals,  and  it  pays  us  to  study,  so  that  we  can  carry  that 
type  and  be  able  to  pick  out  the  profitable  ones. 

Ex-Secretary  Sessions.  I  noticed  with  a  great  deal  of 
pleasure  that  the  lecturer  did  not  attempt  to  "boost "an}" 
one  breed.  It  was  the  principle  that  he  was  advocating 
here  ;  and  I  believe  that  an}^  of  us  farmers  who  wish  to  im- 
prove a  breed  of  cows  can  do  it  along  the  line  of  our  taste. 
If  our  taste  runs  to  Guernseys,  we  can  seek  among  the 
Guernseys  for  a  sire  to  build  up  our  dairy  herd,  but  we  nmst 
look  for  the  dairy  t}'pe.  If  our  taste  runs  to  the  Jersey,  the 
same  coiu:se  is  to  be  pursued ;  we  must  go  to  the  Jersey  herd 
and  look  for  this  dairy  type.     If  we  have  a  preference  for 
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the  Shorthorn,  there  are  yet  in  the  country  Shorthorn  cattle 
where  we  can  select  a  bull  of  the  desirable  type.  My  obser- 
vation and  experience  has  been  that,  unless  a  man  enjoys  his 
work,  he  Avill  never  make  a  mark  in  it.  Young  men  who 
desire  to  build  up  a  dairy  herd  can  adhere  to  this  principle, 
and  still  follow  out  the  line  of  their  choice. 

Mr.  H.  A.  Turner  (of  Norwell).  We  have  had  a  dis- 
cussion of  the  matter  of  milk  and  one  of  the  matter  of  cows. 
We  don't  settle  anything,  but  in  these  discussions  things  are 
brought  out  that  will  tend  in  the  future  to  improve  and 
better  our  dairy  herds.  The  amount  of  it  is,  farmers,  we 
hear  these  discussions,  and  we  know  what  we  ought  to  do. 
Shall  we  go  home  and  do  it?  Shall  we  go  home  and  im- 
prove our  cows  at  all?     These  are  the  questions. 

Adjourned. 

Evening  Session. 

Mr.  Henry  S.  Perham  of  Chelmsford  presided  at  the  even- 
ing session,  held  in  the  Opera  House,  at  7.45  o'clock.  The 
lecture  was  delivered  by  Hon.  John  D.  Long  of  Hingham, 
his  subject  being  "Methods  and  procedure  in  the  National 
House  of  Congress."  By  request,  the  lecture  is  omitted 
from  this  volume. 

SECOND   DAY. 

The  meeting  was  ca'lled  to  order  at  10.30  o'clock  by  Sec- 
retary EllsAvorth,  who  introduced  Mr.  Isaac  Damon  of  Way- 
land  as  the  presiding  oiEcer. 

The  Chair.  It-  is  always  profitable  to  listen  to  a  man 
who  has  done  something  in  the  world,  who  has  started 
thoughts  along  new  lines,  who  is  an  expert ;  and  it  gives  me 
great  pleasure  to  introduce  to  you  such  a  man,  Professor 
Bailey  of  Cornell  University,  Avho  will  address  you  on  the 
subject  of  "The  advisability  of  agricultural  education  in 
elementary  schools." 


No.  4.]         AGKICULTUKAL   EDUCATION.  93 


THE  ADVISABILITY  OF  AGRICULTURAL   EDUCATION 
IN  ELEMENTARY  SCHOOLS. 

[Steuograplier's  Notes.] 


BY   PROF.    L.    H.    BAILEY,    ITHACA,    N.    Y, 


I  feel  complimented  to  have  the  most  important  subject 
on  the  Avhole  programme  which  has  come  before  you.  You 
are  to  listen  to  papers  on  farming,  on  the  improvement  of 
the  cow,  and  other  agricultural  (Questions  ;  but  I  take  it  that 
the  most  important  thing,  after  all,  is  the  boys  and  girls. 
Unless  Ave  have  young  men  and  young  women  who  are  in- 
terested in  agricultural  matters,  and  are  more  efficient  than 
the  parents  are,  we  can  scarcely  expect  to  obtain  an  agri- 
cultural competence. 

Some  of  you  may  have  read  a  few  days  ago  a  statement 
in  the  press  despatches  to  the  eflect  that  the  great  universi- 
ties are  to  be  in  the  great  cities.  New  Y^ork  City,  according 
to  these  statements,  in  a  generation  or  two  will  have  a  pop- 
ulation of  10,000,000  inhabitants.  The  cities  are  to  have 
great  problems  ;  the  activities  of  the  nation  are  to  centre 
therein.  The  despatches  state  that  students  who  desire  to 
come  into  first-hand  contact  with  the  problems  of  life  will 
take  up  what  they  call  "the  })roblems  of  the  dark,  gray 
city."  The  account  also  speaks  of  those  self-sacrificing 
institutions  located  at  New  Haven  and  Ithaca  and  Princeton 
as  being  tremendously  handicapped  in  their  academic  and 
university  work  because  they  have  no  great  collections  to 
which  they  can  send  their  students,  unless  they  build  those 
collections  with  their  own  forces  ;  whereas,  in  New  Y^ork, 
Boston  and  Philadelphia  there  are  great  collections,  there 
are  great  libraries  and  museums,  and  there  are  tremendous 
social  and  economic  problems. 
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I  suppose  that  it  matters  very  little  to  us  whether  the 
great  universities  of  the  future  are  to  be  in  the  city  or  in 
the  country.  It  is  a  tremendously  important  question  to 
us,  ho\vever,  as  to  whether  our  civilization  is  to  be  domi- 
nated bv  the  city,  and  whether  all  the  economic  forces  are 
to  emanate  from  the  city,  as  distinguished  from  the  country. 
And  Avhen  I  speak  of  the  city  and  the  country,  I  use  the 
terms  very  much  as  the  despatches  seemed  to  use  them,  — 
the  city  meaning  the  metropolitan  cities,  the  great  cities, 
those  of  perhaps  hundreds  of  thousands  or  millions  of 
people ;  and  the  country  including  not  only  the  farming 
country,  but  also  the  small  towns  and  the  small  cities.  The 
question  is,  is  all  human  activity  hereafter  to  centre  in  the 
city,  the  large  city,  the  metropolitan  city,  or  in  the  small 
city  and  the  country  ?  Or  is  it  to  emanate  from  the  country 
as  well  as  the  city  ?  I  suppose  it  is  true  that  the  university 
of  the  future,  like  the  school  of  the  future,  is  to  come  more 
intimately  into  contact  with  the  real  problems  of  life.  We 
are  to  deal  less  with  mere  books,  proportionately,  than  we 
have  in  the  past.  I  fear  in  many  of  our  schools  we  are  now 
ofivino;  more  attention  to  books  than  we  are  to  brains.  If 
the  university  of  the  future  and  the  school  of  the  future  are 
to  exist  for  the  piu-pose  of  making  more  resourceful  every 
life  that  they  touch,  by  bringing  it  into  contact  with  the 
actual  problems  of  living,  then  I  wonder  Avhether  there  is 
not  a  place  for  the  university  and  the  school  in  the  country 
as  well  as  in  the  city.  Are  there  not  country  problems  as 
well  as  city  problems,  and  should  not  the  institutions  reach 
them  first-hand,  and  not  indirectly  through  the  city? 

I  suppose  more  than  half  of  all  our  people  will  always  live 
outside  of  the  metropolitan  centres.  These  persons  must 
l)e  reached  in  terms  of  their  daily  lives,  as  well  as  those 
who  live  in  the  dark,  graj^  city.  There  are  those  who  live 
in  the  open,  free  country  who  have  problems  to  solve,  social, 
economic  and  moral.  The  school  in  the  country  is  more  and 
more  to  come  into  contact  with  the  real  problems  of  life. 
We  are  to  turn  out  men  who  are  to  take  up  the  actual  duties 
of  lif(^  from  the  point  of  view  of  educated  men. 

The  foundation  of  this  whole  question  is  that  in(|uiry  which 
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we  so  often  make,  Why  is  it  that  the  boys  and  girls  leave 
the  country  for  the  city?  Why  does  the  city  entice  and 
allure  them?  I  sometimes  wish  I  might  tm"n  the  proposition 
around,  and  ask,  Why  should  the  boys  and  girls  stay  in  the 
country?  and  put  the  burden  of  proof  on  the  farm  and  the 
farmer.  I  Avould  like  to  know  what  the  farmer's  answer 
would  be,  if  he  were  put  upon  the  Avitness  stand  and  cross- 
examined  upon  that  proposition. 

I  may  sa}^,  in  the  first  place,  that  not  so  many  boys  and 
girls,  proportionately,  are  needed  in  the  country  now  as  were 
needed  a  generation  ago.  Fifty  years  ago  it  required  in 
labor  to  produce  a  bushel  of  corn  4  hours  and  30  minutes,  — 
that  much  expenditure  of  effort,  as  measured  in  time  ;  at  the 
present  time  it  requires  to  produce  that  bushel  of  corn  41 
minutes  of  effort,  as  measured  in  time.  Fifty  years  ago  a 
bushel  of  corn  cost  35|  cents  to  produce,  and  it  costs  10| 
cents  now.  Fifty  years  ago  it  cost  in  time  to  produce  a  ton 
of  hay  3");^-  hours;  now  it  costs  in  time  11  hours  and  34 
minutes.  Fifty  years  ago  it  cost  $3.0()  to  make  a  ton  of 
hay  ;  to-day  it  costs  $1.29.  And  the  saving  in  human  labor 
annually  on  the  seven  staple  crops  of  the  United  States  — 
Indian  corn,  wheat,  oats,  rye,  barley,  potatoes  and  hay  — 
is  something  like  $(;81, 000,000. 

By  greater  efficiency  of  farm  machinery,  and  by  greater 
efficiency  in  the  organization  of  human  effort  and  labor, 
we  are  able  to  accomplish  more  with  the  same  unit  of  time 
than  we  were  fifty  years  ago. 

The  cities  have  increased  tremendously  since  that  time ; 
and  it  is  an  al)Sorbing  fact  to  us  that  the  cities  should  grow 
and  develop  in  wealth  and  power  and  influence.  It  is  of 
interest  to  the  farmer  that  the  consumers  who  live  in  the 
city  should  be  increased  in  numbers  and  in  pro])ortion,  for 
they  buy  his  products.  Farmer  bo^'s  have  hel})ed  to  make 
the  cities,  and  the  farmer  should  realize  this  fact,  as  well 
as  the  other  fact, — that  farmer  boys  also  have  made  the 
farms. 

But  there  are  some  special  reasons  why  the  farmer  boys 
leave  the  farm.  I  think  I  may  as  well  recite  a  few  of  these 
reasons.     They  are  all  familiar  to  you,  but  they  all  have  a 
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bearing  upon  the  larger  question  of  schooling,  to  which 
I  am  coming  in  a  few  minutes. 

I  will  say,  in  the  first  place,  that  the  old  folks  drive  the 
bo}^  away  from  the  farm  in  many  cases  because  they  do  not 
take  the  boy  into  business,  particularly  when  he  leaves 
college.  Having  had  a  good  deal  of  experience,  extending 
over  many  years,  with  farmer  boys  going  to  college,  I  have 
become  convinced  that  the  chief  reason  why  many  of  the 
college  boys  do  not  go  back  to  the  farm  is  because  they 
have  no  opportunity  to  go  into  business  with  their  fathers  ; 
whereas,  we  nearly  always  find  that  the  merchant  or  the 
manufacturer  or  the  engineer  expects,  as  a  matter  of  course, 
to  take  his  son  into  business  with  him.  Perhaps  he  will  only 
give  him  day  wages,  or  hire  him  by  the  month,  for  the 
first  few  years  ;  but  the  boy  expects  eventually,  if  he  proves 
himself  worthy,  that  he  is  to  be  associated  in  his  father's 
business.  A  farmer  will  hold  the  farm  until  he  is  sixty-five 
or  seventy  years  of  age,  giving  the  boy  very  little  interest 
in  the  farm,  and  rarely  a  proprietary  interest,  mostly  as  a 
laborer ;  and  the  young  man,  therefore,  having  no  capital 
and  no  opportunity  to  go  into  business  for  himself,  goes  to 
teaching  or  other  work  ;  and  by  the  time  the  father  gives  up 
his  work  the  son  has  increased  his  business  so  that  he  does 
not  care  to  take  up  the  farm,  —  unless,  when  he  has  secured 
a  competency  or  adequacj^  he  goes  back  to  the  farm  late  in 
life,  very  largely  because  of  his  personal  desire  to  do  so. 

In  the  second  place,  the  farm  is  not  always  worthy  of  the 
educated  and  ambitious  young  man.  Not  so  very  long  ago 
a  farmer  said  to  me,  in  a  complaining  way,  that  he  had 
sent  his  boy  to  an  agricultural  college,  and  had  hoped  that 
the  bo}^  would  come  back  to  his  farm  after  he  had  graduated, 
but  he  had  gone  off  to  the  city  and  engaged  in  other  occu- 
pations. I  said,  "  If  that  young  man  had  gone  back  to  your 
farm,  I  should  have  thought  his  education  had  been  in  vain." 
The  farm  was  scarcely  worthy  of  the  young  man.  The 
young  man  who  has  been  to  school  has  higher  ambitions,  a 
larger  horizon  ;  and  the  farm  he  left  when  he  went  to  school 
cannot  be  attractive  to  him  unless  he  has  an  opportunity 
to  d(n'elop  the  farm  into  something  better.     If  he  does  not 
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have  this  opportunity,  then  he  will  see  attractions  else- 
where. 

In  the  third  place,  the  3"oung  nmn  is  ambitious  for  large 
things.  Every  3^oung  American  is  ambitious,  and  he  sees 
achievement  makes  very  largely  from  the  city,  and  he  thinks 
the  farm  is  too  small  a  field  of  action.  In  its  larger  eco- 
nomic and  social  aspects  it  is  a  very  gratifying  thing  that  the 
American  boy  does  not  necessarily  follow  the  occupation  of 
his  father,  whether  his  father  is  a  farmer  or  lawyer  or  physi- 
cian. He  has  full  opportunity  to  follow  whatever  line  of 
business  he  chooses ;  and  I  do  not  know  why  a  farmer  boy 
should  follow  the  occupation  of  his  father  any  more  than  a 
boy  from  the  city  should  follow  the  occupation  of  his  father. 
And  I  am  wondering,  if  statistics  were  studied,  whether  we 
should  not  find,  after  all,  that  as  fair  a  proportion  of  the 
boj's,  as  they  come  and  go,  follow  the  occupation  of  farming 
as  those  who  follow  other  occupations  of  their  fathers  ? 

Fourth,  there  is  less  financial  risk  for  the  young  man  in 
some  other  occupation.  He  works  for  others,  or  does  not 
work  for  himself,  and  knows  at  the  end  of  the  week  or  month 
how  much  salary  he  is  going  to  have, — a  measured  wage. 
He  is  learning  something  at  somebody's  else  risk  and  ex- 
pense. There  are  new  concerns  springing  up  in  the  city 
every  day  ;  how  are  they  formed  ?  Nearly  always  they  arise 
b}^  two  or  three  young  men  getting  together  and  establishing 
a  concern  of  their  own  ;  often  they  have  learned  the  business 
at  somebody's  else  expense. 

Fifth,  there  may  be  more  money  elsewhere.  The  farm 
returns  a  large  rate  of  interest  on  its  investment,  but  its  in- 
vestment is  nearly  always  small.  If  you  were  to  figure  the 
rate  of  interest  on  the  investment  of  any  farm,  —  an  ordinary 
farm,  that  merely  su})ports  a  farm  family,  —  I  think  you 
would  find  that  the  rate  of  earnino-  is  larg-er  than  that  which 
accrues  from  almost  any  mercantile  business,  but  the  amount 
of  investment  is  usually  very  small.  The  young  man  and 
the  young  girl  on  the  farm  ordinarily  have  very  little  money 
to  spend  that  they  can  spend  in  the  wa}^  they  choose. 
Many  times  I  have  asked  young  fellows  why  they  were  dis- 
satisfied with  the  farm,  and  they  say,  "  Oh,  I  have  no  money 


98  BOARD    OF   AGRICULTURE.      [Pub.  Doc. 

to  spend  unless  I  have  it  to  spend  under  parental  authority 
and  under  dictation."  And  I  say,  "If  you  go  to  the  city 
and  receive  five  or  ten  dollars  a  week,  it  will  scarcely  more 
than  pay  your  board  and  your  clothes  and  room,  and  you 
won't  have  any  more  at  the  end  of  the  year  than  if  you 
remained  on  the  farm."  And  nearly  every  time  they  reply, 
"  That  is  so  :  but  what  money  I  have  to  spend  I  can  spend 
in  the  Avay  I  choose  to  spend  it,  and  I  am  cut  loose  from 
the  apron  strings."  Whether  or  not  that  is  a  proper  view 
for  young  men  to  take,  I  am  sure  that  it  is  not  an  uncommon 
feeling. 

Sixth,  he  is  always  attracted  by  the  prospect  of  shorter 
hours  in  the  city  ;  he  thinks  he  will  escape  drudgery  when 
he  goes  to  the  city.  I  doubt  very  much  if  he  will,  in  the 
great  majority  of  cases  ;  but  he  thinks  he  will. 

Seventh,  there  is  more  diversion  in  the  city,  — social  and 
intellectual  entertainment,  more  going  on,  —  that  attracts 
the  boy  and  girl  from  the  farm. 

Now,  it  may  be  that  the  young  man  or  young  woman  is 
mistaken  in  all  these  matters ;  nevertheless,  these  are  some 
of  the  points  of  view  that  actually  do  influence  the  young 
people  in  moving  from  the  country  to  the  city. 

Now,  let  me  come  to  my  last  point,  which  is  the  one  that 
articulates  this  subject  with  the  one  I  am  to  speak  about 
this  morning, — the  tendencj^  of  the  3'oung  man's  teaching 
has  been  very  largely  away  from  the  farm.  There  are  three 
agencies  that  teach  the  young  man  and  the  young  woman  : 
first,  the  most  miportant,  is  the  parental  influence  ;  the  sec- 
ond is  the  preacher  ;  and  the  third  is  the  teacher. 

I  am  wondering  if  you  ever  heard  at  farm  homes  the 
farmer  deploring  his  own  business  ?  I  am  wondering  if  you 
have  ever  heard  him  compare  farming  to  other  occupations, 
to  the  disadvantage  of  his  own  V  I  am  Avonderino^  if  the 
farmer  is  not  likely  to  put  forward  the  worst  aspect  of  his 
business  ?  I  am  wondering  if  the  manufacturer  or  the  mer- 
chant does  not  always  put  forward  the  best  aspect  of  his 
business?  If  there  is  no  pride  in  the  farm  and  in  the  busi- 
ness of  farming  at  the  family  fireside,  I  wonder  how  nmch 
you  can   expect    there  will    be   in   the  young    person   who 
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grows  up  by  that  fireside  ?  I  am  thoroughly  convinced  that 
a  good  many  of  the  young  men  are  turned  away  from  the 
farm  by  the  attitude  of  the  farmer  liimself  toward  tlie  busi- 
ness in  whicli  he  is  engaged.  If  any  one  needs  to  have 
a  i)ride  of  calling,  it  is  the  man  who  follows  the  plow. 

Then  there  is  the  question  of  the  preacher.  The  old-time 
preacher  confined  himself  very  largely  to  the  sphere  of 
morals  and  religion  ;  he  was  a  professional  person,  set  aside. 
At  the  present  time  the  preacher  is  interesting  himself  not 
only  in  matters  of  religion  with  his  flock,  but  also  in  the 
actual  afiairs  which  are  going  forward  in  his  pastorate ;  he 
is  taking  an  interest  in  the  business  of  his  people.  He  knows 
that,  as  the  material  welfare  increases,  their  moral  and  spir- 
itual horizon  ought  to  widen  ;  so  3^ou  will  now^  find  ministers 
who  are  taking  intelligent  interest  in  the  questions  of  the 
farm  and  in  the  questions  of  the  school. 

I  received  a  letter  a  short  time  ago  from  a  Massachusetts 
country  parson.  In  regard  to  nature-study  taught  in  their 
schools,  he  says:  "I  have  four  children,  and  can  see  the 
influence  of  the  study  upon  them.  Altogether,  I  am  more 
and  more  convinced  that  nothing  was  ever  put  into  our 
public  schools  that  is  of  greater  value  and  farther-reaching 
consequences."  He  says  the  children  of  his  day  were  cruel, 
but  his  own  children  and  those  of  his  neighbors  are  not 
cruel.  He  says  he  attended  a  meeting  at  which  the  senti- 
ment among  the  farmers  and  women  was  unanimous  that 
nature-study  as  it  was  taught  w^as  something  of  great  value  ; 
and  he  also  discusses  agricultural  questions. 

The  teacher,  as  well  as  the  i)reacher,  has  tremendous  and 
far-reaching  influence  on  every  child  with  whom  she  comes 
in  contact.  I  say  "she,"  because  nearly  all  the  rural  school 
teachers  in  New  York  State,  and  I  suppose  also  in  Massa- 
chusetts, are  women, — a  remarkable  contrast,  in  this  regard, 
with  the  old  world  rural  conditions.  It  was  my  privilege 
this  year  to  speak  to  a  group  of  country  school  teachers  in 
England.  There  were  seventy-two,  as  I  recall,  in  the  room. 
Of  these,  but  seven  or  eight,  I  think,  were  women,  and 
nearly  all  of  the  men  were  older  than  I  am.  In  other 
words,  they  had  taken  up  the  business  of  teaching  country 
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school  as  a  profession,  expecting  to  follow  it  all  their  life. 
They  were  enthusiastic  and  professional  pedagogues.  I 
wonder  how  man}^  of  the  young  men  and  young  women 
Avho  go  into  the  rural  schools  of  America  expect  to  follow  it 
all  their  lives,  or  whether  it  is  not  merely  a  makeshift?  In 
one  place  I  know  that  the  school  teachers  are  engaged  some- 
times for  a  period  of  ten  weeks,  and  some  of  them  for  even 
a  less  time,  and  a  majority  of  them  are  not  engaged  for 
rural  schools  for  a  longer  period  than  one  school  year. 

The  teacher !  It  is  the  teacher's  business  to  impress  the 
child.  The  child  puts  itself  in  the  hands  of  the  teacher  for 
the  pur})ose  —  unconsciously,  to  be  sure  —  of  being  impressed 
and  guided  ;  and  the  teacher's  influence,  therefore,  is  tremen- 
dous. And  the  teachers  in  our  schools  —  I  am  not  criticising 
our  schools,  because  it  is  a  condition  that  has  gone  through 
a  long  evolution  —  the  teachers  in  our  schools  have  very  little 
touch  with  rural  afiairs.  The  teachers  have  been  trained 
very  largely  from  the  town  and  city  point  of  view,  and  are 
very  often  town  and  city  i)ers()ns.  And  the  ordinary  prob- 
lem of  the  school  books, — are  they  problems  of  the  farm, 
or  are  they  problems  of  the  city?  I  wonder  whether  the 
problems  of  arithmetic,  the  problems  of  partnership,  are 
given  as  often  in  the  terms  of  the  environment  of  the  child 
as  they  might  be?  I  wonder  wh}^  they  should  not  refer  to 
the  thousand  and  one  things  that  pertain  to  the  real  life  of 
the  child,  as  well  as  those  things  which  have  to  do  with  city 
conditions,  with  which  he  may  have  almost  nothing  to  do? 

Some  two  or  three  years  ago  Professor  Barnes  made  inquiry 
of  all  the  children  in  two  agricultural  counties  in  New  Jersey 
as  to  what  tlwy  expected  to  do  when  they  were  grown.  At 
seven  years  of  age,  26  per  cent  of  all  those  asked  said  they 
were  to  follow  some  occupation  connected  with  the  country. 
He  asked  those  at  the  age  of  fourteen  years,  of  which  2  per 
cent  said  that  they  expected  to  follow  some  occupation  con- 
nected with  the  farm.  Between  seven  years  and  fourteen 
years  the  difference  between  20  per  cent  and  2  per  cent ! 
What  influences  were  at  work  all  those  years  to  turn  the 
young  minds  from  the  farm?  Professor  Barnes  says  in  this 
})articular  case  he  thinks  it  was  due  in  a  large  part  to  the 
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influence  of  the  teacher,  a  graduate  of  the  city  high  school, 
who  went  to  the  countr}^  school  on  Monday  morning  and 
went  back  again  on  Friday  night,  who  dressed  as  the  city 
l)erson  dresses,  and  who  talked  in  glowing  terms  of  the  city, 
until  the  general  drift  of  the  school  was  cityward  rather 
than  country  ward.  This  may  l)e  perhaps  an  exceptional 
i)ictare.  It  may  not  be  true  in  Massachusetts ;  it  is  true  in 
some  parts  of  New  York  State. 

I  read  a  very  interesting  address,  a  few"  days  ago,  in 
regard  to  universities.  The  speaker,  who  is  of  national 
reputation,  put  the  influence  in  the  universities  not  on  the 
study  of  the  subjects,  but  on  the  general  drift  of  sentiment 
which  was  in  the  university,  —  the  consensus  of  opinion  on 
life  ;  the  moral,  intellectual  and  spiritual  tone  of  the  whole 
institution.  If  you  have  a  sentiment  leading  in  any  one 
direction,  that  sentiment  determines  the  character  of  the 
institution.  And  I  am  sure  that  all  of  you  who  are  school 
men  will  believe  that  that  sentiment  is  tremendously  impor- 
tant in  the  school. 

1  can  conceive  of  a  rural  school  in  Massachusetts  or  New 
York  State  which  is  putting  the  children  in  intimate  touch 
with  farm  life,  which  does  not  teach  one  bit  of  technical 
agriculture.  Whether  or  not  it  shall  put  the  children  in 
touch  with  the  actual  problems  with  which  they  live,  will 
depend  largely  upon  the  influence  of  the  teacher  conscien- 
tiously directing  their  attention  to  the  real  things  with  which 
they  are  to  grapple.  IIow  many  of  our  schools  really  touch 
so  very  much  of  the  actual  life  of  the  child '?  The  child  lives 
in  one  sphere,  goes  to  school  in  another  and  goes  to  church 
in  another.  I  wonder  whether  these  are  not  all  phases  of 
one  type  of  existence, — whether  one  ought  to  emphasize 
more  i)articularly  one  part  of  the  life  which  the  child  ordi- 
narily leads? 

When  I  studied  geography,  T  began,  as  I  suppose  most  of 
the  older  ones  began,  with  the  universe ;  then  I  came  down 
finally  to  the  solar  system ;  and  got  down  to  the  earth  even- 
tually. We  did  not  get  a  very  firm  footing  on  the  earth  ; 
we  learned  something  of  the  political  divisions  of  the  earth, 
and  that  was  about  all.       Now  1  am  wondering  whether  our 
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schools  are  not  beoinnint)^  to  teach  the  cliild  the  ^va^'  in  which 
it  grows  up,  as  the  child  first  comes  into  knowledge  of  the 
things  with  which  he  lives.  Now  are  we  not  teaching  our 
geography  very  largely  in  the  terms  of  the  child's  life  ?  Do 
we  not  beo-in  with  the  thino^s  that  he  knows  most  about,  — 
about  the  hills  and  mountains,  the  brooks  and  rivers,  the 
trees,  —  and  gradually  enlarge  the  child's  mind  until  the  last 
thing  the  child  considers  is  the  universe  as  an  organization  ? 
I  am  wondering,  after  all,  whether  that  is  not  the  natural 
way?  I  thought  when  I  left  school  that  government  was 
some  far-off  chimera,  and  that  the  only  persons  who  had  any- 
thing to  do  with  the  government  were  those  who  wore  long, 
black  coats  and  tall  hats.  Ever}-  child  is  in  the  midst  of 
government,  is  he  not,  in  the  home  and  in  the  school?  How 
man}^  children  know  what  the  governmental  apparatus  of  the 
school  district  is,  and  who  the  school  officers  are,  and  how 
they  elect  the  school  officers,  and  what  their  ol^ligations  are, 
and  the  term  of  office  for  the  city,  the  county  or  the  State  ? 
I  went  to  school  and  studied  geologj^  from  a  text  book. 
I  was  told  we  could  not  study  geology  in  the  neighborhood 
of  that  school  because  there  was  none  there  ;  but  once  dur- 
ing: the  course  of  our  o-eolofjical  studies  we  were  taken  some 
distance  off  on  a  train  to  see  some  outcropping  of  rocks, 
and  when  I  got  through,  my  idea  of  geology  was  stratified 
rocks.  But  now  the  teacher  who  teaches  geology  tells  you 
that  the  earth's  surface  is  a  o-eolomcal  historv,  whether  sand 
bank  or  rock-bottom  stream ;  it  all  has  o-one  through  a 
change,  as  part  of  the  earth's  history.  So  the  study  of  mere 
incidental  outcroppings  of  rocks  has  ceased  to-day  to  mean 
the  stud}^  of  geology.  I  am  bringing  these  things  before 
you  merely  to  show  that  we  are  coming  gradually  to  connect 
the  environment  with  the  child.  Now  we  have  put  the  child 
very  largely  in  sympathy  with  its  general  environment,  so 
far  as  geography  is  concerned,  but  we  have  not  yet  put  the 
child  in  sympathy  with  the  industrial  forces  of  the  com- 
munity. We  have  not  put  the  child  in  sympathy  with  the 
business  of  dairying,  in  a  dairy  centre  ;  we  have  not  put 
the  child  in  sympathy  with  fruit  growing,  in  a  fruit-growing 
centre. 
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I  was  in  an  academy  in  New  York  State  tlie  other  day.  It 
is  one  hundred  and  twenty  years  old,  and  in  the  centre  of  it 
are  a  great  many  apples  growing.  And  a  new  principal  has 
come  into  that  school.  As  I  went  into  the  school  I  saw  the 
words  "acetic  acid,"  and  I  also  saw  the  phrase  "  mother  of 
vinegar,"  and  I  asked  the  principal  what  he  was  doing  with 
this  plirase  on  the  board.  He  said  :  "  Well,  when  the  apple 
picking  and  the  cider  making  were  on,  I  talked  with  these 
children  about  the  mother  in  vinegar,  and  in  a  very  simple 
wa}'  of  the  process  that  was  going  on.  And  it  was  to  those 
children  as  though  information  had  dropped  out  of  the  heav- 
ens. Such  information  had  never  before  been  given  in  that 
school ;  and  the  children  said,  '  Why,  that  isn't  the  kind  of 
teaching  that  a  school  ought  to  give.' " 

Now,  I  would  not  have  professional  agriculture  forced  into 
the  schools  in  any  State,  —  not  in  the  common  elementary 
schools.  I  do  not  believe  in  making  any  elementary  schools 
professional.  I  would  not  want  to  have  medicine  taught  in 
the  rural  schools,  nor  theology,  nor  law.  I  would  not  w^ant 
to  have  agriculture  taught  as  a  professional  or  technical 
business.  We  do  not  teach  it  so  in  our  college  of  agricul- 
ture, wiiere  I  am  ;  that  is  to  say,  we  do  not  say  to  the  young 
men,  "Come  up  here,  —  we  are  going  to  make  you  farm- 
ers ;  "  but  we  do  say,  "  Farm  young  men,  come  up  and  let 
us  give  you  an  education." 

I  would  put  this  new  type  of  education  on  a  broader  basis. 
Let  those  schools  that  need  or  choose  to  take  it  up,  take  it 
up  ;  and  I  would  not  have  it  the  privilege  only  of  rural 
schools,  but  of  all  schools.  If  any  school  in  any  city  wants 
to  teach  agriculture,  I  should  be  just  as  glad  to  have  it 
taught  there  as  in  any  school  in  the  country. 

In  Illinois  a  large  part  of  the  schools  in  twenty-nine  coun- 
ties are  teaching  agriculture.  The  syllabus  of  the  agricultural 
work  in  Illinois  com})rises  something  like  thirteen  pages,  I 
think,  in  the  general  course  of  instruction.  I  am  going  to 
read  you  the  reason  why  the  Illinois  people  have  put  it  in 
the  school,  and  I  want  you  to  note  it  w^as  not  necessarily 
for  the  purpose  of  turning  those  schools  into  agricultural 
schools.     The  public  schools  should  teach  the  fundamental 
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principles  of  living,  and  let  the  young  man  or  woman  diflfer- 
entiate  when  they  come  to  it. 

First,  to  cultivate  an  interest  in  and  instill  a  love  and  a 
respect  for  land.  We  are  a  nation  of  land  owners.  If  we 
become  largely  a  nation  of  land  renters,  then  we  change  our 
social  situation.  An  interest  in  land  !  Do  not  children  have 
interest  in  ships?  Do  they  not  have  interest  in  buildings? 
Why  not  interest  in  land  as  land, — the  source  of  wealth  and 
the  occupation  of  agriculture  ? 

Second,  to  create  a  regard  for  industry  in  general,  and  an 
appreciation  of  the  material  side  of  affairs  of  a  highly  civil- 
ized people,  —  industry  of  whatever  kind  it  may  be.  The 
man  who  works  at  haying  is  a  man  that  is  creating  wealth, 
as  well  as  the  man  who  is  at  the  throttle  of  the  engine. 

Third,  to  cultivate  the  active  and  creative  instincts.  I 
wonder  how  the  older  ones  of  us  were  taught?  We  were 
given  a  book  from  which  we  memorized  certain  things,  and 
told  the  teacher  how  much  we  memorized  ;  then  when  we  got 
up  to  college  we  were  all  given  lectures,  from  which  we  re- 
cited back  to  the  lecturer  all  that  we  could  remember.  I 
found,  a  few  days  ago,  in  going  through  some  letters  my 
father  had  received  in  1851  from  just  over  the  line  in  Ver- 
mont, this  little  phrase  from  a  school  girl :  "  I  sit  myself  ex- 
pressly for  the  purpose  to  finish  this  letter,  which  has  been 
long  l)egun.  I  go  to  school  to  Mr.  Wells,  and  study  parsing, 
philosophy,  gi'ammar  and  pencilling."  Does  it  not  read  like 
a  phrase  out  of  the  old-time  complete  letter  writer?  And 
I  am  wondering  how  much  the  creative  instincts  of  that  child 
were  developed.  I  had  the  opportunity  one  month  ago  of 
visiting  with  the  child,  or  the  woman  who  as  a  child  wrote 
that  letter,  and  talking  with  her  about  the  growth  of  educa- 
tional factors  in  that  very  town  where  she  still  lives,  and  it 
was  a  revelation  as  to  the  change  of  front  in  the  schools. 

Fourth,  to  give  practice  in  failure  and  success.  I  like 
that  word  failure  there, — to  give  practice  in  failure  and 
success.  Perhaps  I  should  not  quite  say  to  give  practice  in 
failure,  but  to  give  the  educational  practice  and  discipline 
which  comes  from  failure,  thus  developing  the  ability  to 
overcome  disaster  early  in  life.     I  wonder  whether  one  rea- 
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son  why  the  farmer  boy  becomes  a  forceful  and  strong  char- 
acter when  he  comes  to  the  city  is  not  because  he  has  had 
lessons  in  faikire,  and  possibly  later  in  successful  efforts  he 
has  overcome  it?  We  have  some  fast  crews  at  Cornell 
University,  and  we  have  been  in  the  habit  during  the  past 
few  years  of  defeating  other  crews.  This  last  year,  how- 
ever, we  were  defeated  by  our  neighbor,  the  Syracuse  Uni- 
versity. Of  course  the  young  men  felt  blue.  I  said  to  some 
of  them,  who  talked  with  me  about  it,  that  I  was  exceed- 
ingly glad  they  were  defeated,  —  which  did  not  increase  my 
popularity  with  the  students,  —  and  for  two  reasons  :  first, 
that  in  intercollegiate  sports  one  university  should  not  take 
all  the  honors  ;  and,  in  the  second  place,  the  discipline  of 
defeat  has  an  educational  value.  The  value  is  in  the  dis- 
cipline of  the  defeat.  The  farmer  boy  works  under  hard 
conditions  many  times,  and  perhaps  he  may  fail ;  but,  after 
all,  he  is  guided  by  a  kind  mother  and  a  strong  father,  who 
work  for  the  strength  of  character  and  the  honesty  of  pur- 
pose of  the  young  man.  And  is  not  that  one  reason  why 
the  Xew  England  people  have  conquered  the  west  as  they 
have? 

Fifth,  to  train  the  student  in  ways  and  methods  of  acquir- 
ing information  for  himself,  and  incidentally  to  acquaint  him 
with  the  manner  in  which  information  was  originally  acquired 
and  the  world's  stock  of  knowledge  has  been  accumulated. 
Is  it  not  the  object  of  our  schools  to  develop  in  the  young 
man  the  power  to  store  his  mind  with  information  ?  It  is  a 
very  important  part  of  education,  which  I  do  not  wish  to 
minimize  ;  but,  after  all,  the  school  must  develop  this  power 
that  he  may  acquire  information  for  himself.  A  person 
wrote  to  me  a  while  ago,  "  ]\Iy  ducks  arc  dying  ;  what  shall 
I  do  with  them?"  I  said,  "Bury  them."  And  then  a 
farmer  said,  "  The  ends  of  my  apple  limbs  are  dying;  what 
shall  I  do  ?  "  I  said,  ' '  What  are  they  dying  with  ?  "  "  I  don't 
know,"  he  said;  "I  want  you  to  tell  me."  "Well,  have 
you  examined  them  ?  "  "  No,  I  just  saw  them  from  the  barn- 
yard." The  farmer  can  never  solve  his  own  problems  until 
he  gets  into  the  habit  of  accjuiring  information  for  himself, 
—  see  the  things,  and  know  what  he  sees.     And  the  schools 
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should  develop  that  power.  I  do  not  care  so  much  whether 
the  training  comes  in  merely  what  we  call  practical  direc- 
tions. I  do  not  care  whether  the  particular  insect  the  school 
takes  up  is  the  potato  bug,  or  an  insect  that  has  no  such 
economic  properties,  if  only  he  gets  the  power  of  arriving 
at  the  information  first  hand,  —  getting  it  for  himself. 

Sixth,  to  connect  the  school  with  real  life,  and  to  make 
the  value  and  need  of  schooling  the  more  apparent.  Schools 
should  not  be  exotic.  The  land  grant  colleges  established 
on  the  proceeds  of  the  land  grant  of  1862  have  gone  through 
a  long  experimental  era,  and  I  fear  that  for  many  years 
many  of  them  did  not  connect  themselves  with  real  life  ex- 
cept in  a  theoretical  way.  And  the  reason  why  these  agri- 
cultural colleges  are  now  growing  so  rapidly  is  because  the 
people  feel  that  they  are  articulating  with  the  real  problems 
of  the  people,  and  are  getting  hold  of  the  real  conditions 
in  life. 

Seventh,  as  an  avenue  of  communication  between  the 
teacher  and  the  pupil,  it  being  a  field  in  which  the  pupil  will 
likely  have  a  larger  bulk  of  information  than  the  teacher,  — 
almost  heresy  !  —  but  which  the  teacher  can  help  to  more 
exact  knowledge.  This  is  the  question  of  co-operation  be- 
tween the  teacher  and  the  pupil. 

I  am  wondering  whether  those  categories  do  not  impress 
you  with  the  fact  that  is  accepted  by  Superintendent  Bayliss 
of  Illinois,  —  that  the  agricultural  work  is  not  valuable,  and 
is  not  put  in  the  schools  merely  for  the  purpose  of  turning 
out  farmers  or  for  the  purpose  of  developing  special  agricul- 
tural schools  for  such  training?  I  more  and  more  feel  that 
this  new  type  of  teaching  is  never  going  to  come  so  long 
as  we  have  "rural"  schools.  I  am  wondering  whether  the 
rural  school  is  not  a  passing  institution  ?  The  country  mill 
has  largely  ceased  to  exist.  Wliat  the  country  mill  did  as 
a  separate  entirety  or  organization  now  ma}"  be  done  a  good 
deal  better,  more  economically,  more  quickly,  as  one  small 
part  of  a  larger  organization  in  city  or  country.  I  am  won- 
dering whether  the  one-teacher  country  school  is  not  a  pass- 
ing institution,  and  whether,  if  we  were  to  differentiate  our 
schools  in  order  to   take   up  different   lines   of  work,   the 
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subject  of  consolidation  of  rural  schools  must  not  very 
largely  precede  it,  in  order  that  we  may  have  stronger  in- 
dividual school  units?  The  teacher  in  the  school  of  one 
teacher  teaches  everything,  from  arithmetic  to  physiology 
and  from  algebra  to  history ;  and,  although  this  person  may 
be  an  excellent  teacher,  I  am  wondering  whether  or  not  her 
energies  can  be  the  most  effectively  engaged  over  such  a  very 
wide  range  of  subjects?  I  do  not  care  so  much  primarily 
whether  the  teacher  has  the  special  knowledge,  as  I  do 
wdiether  she  is  a  good  teacher,  and  has  the  enthusiasm  and 
the  point  of  view  ;  but  she  cannot  have  the  enthusiasm  and 
point  of  view  on  all  kinds  of  subjects.  Our  curriculums  are 
overcrowded.  How  can  we  ever  put  any  new  studies  in  the 
elementary  schools?  That  is  the  one  objection  to  the  agita- 
tion for  agricultural  subjects.  I  am  going  to  read  you  the 
subjects  that  are  taught  in  New  York  rural  schools.  I  am 
sure  you  will  agree  with  me  that  you  would  not  wish  to 
eliminate  any  one  of  those  studies. 

Reading?  Certainly  not.  Writing?  No.  Spelling? 
Essential.  English?  Essential.  Arithmetic?  Essential. 
Geography?     Essential. 

Drawing?  Yes.  I  look  upon  drawing  not  as  a  means  of 
training  young  people  to  be  artists,  but  as  a  means  of  devel- 
oping self-expression.  What  do  I  speak  for?  Merely  to 
express  myself.  I  am  making  a  very  unsuccessful  effort  at 
the  present  time,  but  I  am  making  the  effort, — you  see  that 
it  is  laborious.  Why  do  I  write?  To  express  my  ideas  in 
another  way.  Why  do  I  draw  with  pen  or  pencil?  To 
express  my  ideas.  Now  and  then  some  child  develops  a 
particular  knack  for  representing  emotions  and  human  ideas 
in  pen  and  ink.  That  person  may  be  an  artist,  as  another 
by  means  of  Avriting  may  become  a  litterateur,  and  another 
from  speaking  may  become  an  orator.  I  think  there  are  at 
least  three  fundamental  modes  of  expression,  — speech  and 
writing  and  drawing;  I  think  drawing  is  fundamental. 

Not  very  long  ago,  in  one  of  the  teachers'  institutes  in 
New  York  State,  which  I  attended,  one  of  our  teachers  was 
speaking  of  drawing,  and  drew  on  the  blackboard  a  very 
excellent  picture  of  what  she  had  seen  a  child  draw  not  so 
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very  long  since.  You  know  about  the  picture,  —  there  was 
a  circle  and  two  dots,  and  a  line  down  the  middle,  then  tAvo 
lines  towards  the  bottom  and  two  at  the  side  ;  that  rep- 
resented a  man.  The  audience  laughed  when  she  said  that 
was  a  good  piece  of  work  ;  and  she  said  :  "It  is,  because  it 
represents  that  that  child  in  the  second  grade  had  that  idea 
of  a  man.  He  has  arms  and  legs.  Later  on,  the  child  will 
have  an  appreciation  of  clothing  or  of  a  hat,  or  something 
else."     But  we  teach  so  much  outside  the  child's  realm  ! 

Physiology?     Perhaps.     History?     Yes. 

Civil  government  ?  Yes.  I  wish  to  comment  on  the  words 
"civil  government."  In  Europe  this  last  summer  I  sought 
to  find  out  what  books  they  used  in  civil  government.  I 
did  not  find  a  school  in  which  it  was  taught,  —  an  elementary 
school.  I  went  to  book  store  after  book  store,  asking  for 
some  simple  book  that  would  give  me  an  idea  of  the  funda- 
mental principles  of  the  government,  and  they  said,  "  We 
don't  know  of  smy  such  book."  And  I  said:  "I  know  of 
one  published  in  Boston,  but  I  would  like  one  published 
here.  What  do  your  children  study  in  school?"  "Why, 
they  don't  study  those  things  ;  those  are  taken  for  granted." 
Of  course  every  citizen  in  America  is  a  potential  president. 

I  wonder  if  the  new  points  of  view  in  regard  to  the  one- 
teacher  school  I  am  talkinof  about  are  not  to  come  rather 
more  by  a  change  in  the  method  of  treating  the  subjects 
which  are  now  there,  than  merely  by  forcing  new  subjects  in  ? 
I  wonder  if  this  arithmetic  cannot  be  expressed  very  largely 
in  terms  of  rural  problems?  I  wonder  whether  this  reading, 
which  runs  from  the  first  grade  to  the  eighth,  cannot  be  in 
part  reading  that  has  to  do  with  country  problems,  quite  as 
well  as  history  and  literature,  —  never  cutting  out  history 
and  literature  entirely?  Then,  when  it  comes  to  the  higher 
school,  of  course  we  can  have  our  special  courses  of  instruc- 
tion. Many  of  the  schools  in  the  west  are  putting  in  agri- 
cultural courses  at  the  present  time.  I  am  not  sure  that  it 
is  all  going  to  stand  or  be  permanent. 

I  am  going  to  read  you  a  course  of  study  that  is  being 
taught  in  an  academy  in  New  York  State,  three  miles  from 
the  New  York  line ;  this  is  the  academy  of  which  I  spoke 
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to  you  a  moment  ago.  Here  is  an  eighty-weeks  com'se  of 
agriculture,  running  over  a  period  of  two  years ;  forty  of 
these  weeks  are  being  taught  tliis  present  winter.  That  is 
to  say,  the  pupils  who  are  in  these  courses  of  agriculture 
take  nothing  else  ;  they  are  ecjuivalent  to  the  last  two  years 
of  the  high  school.  This  year  is  being  taught  twenty 
weeks  of  soil,  its  cultivation  and  its  composition,  together 
Avith  some  experiments ;  also  ten  weeks  on  dairying,  the 
types  of  dairy  cows,  the  foods,  the  stables,  the  production 
of  butter  and  cheese  and  the  use  of  skim  milk,  —  and  the 
young  men  expect  to  utilize  as  a  laboratory  the  creamery  in 
their  town  ;  and  ten  weeks  of  seed,  grass  and  fertility. 
That  is  the  instruction  that  is  being  given  this  year.  I 
do  not  commend  it,  necessarily,  but  only  state  it  as  an  illus- 
tration that  somethinof  is  beino^  done  in  New  York  State. 
The  next  will  be  ten  weeks  on  orchards,  ten  weeks  on  farm 
buildings,  and  twenty  weeks  on  poultry,  beef  cattle,  hogs, 
sheep  and  horses.  , 

We  have  also  in  New  York  State  an  academy  which  has 
an  endowed  department  of  agriculture,  —  the  only  endowed 
department  of  its  kind  in  the  State,  as  far  as  I  know,  in  the 
public  schools.  It  has  a  four-years  course  of  agriculture, 
and  there  arc  four  terms  in  the  year,  running  tlirough  the 
sixteen  quarters.  In  the  first  year  the  agriculture  is  geology 
and  farm  buildings  ;  the  other  subjects  are  English,  arith- 
metic, physical  geography,  drawing  and  the  like.  The  second 
year  the  agriculture  is  in  the  form  of  zoology,  entomology, 
dairy  husbandry,  horticulture,  soils  and  fertilizers,  poultry 
keeping,  physics  as  relating  to  agriculture,  and  certain  other 
subjects. 

Now,  the  difficulty  with  us  in  New  York  State  is  that  our 
State  sylla])us  does  not  include  such  subjects  as  these;  so 
that,  while  these  subjects  may  be  introduced  in  the  schools, 
at  the  same  time  they  are  gratuitous  and  supplementar}". 
I  think  there  will  be  great  change  soon  in  that  regard.  I 
should  not  like,  as  I  said  before,  to  see  any  agriculture 
forced  into  any  school  by  mere  law.  I  would  like  to  see 
the  opportunity  given  whereby  nature-study  would  1k'  taught 
up  to  the  fifth  and  sixth  grade,  we  will  say ;  then  let  it  go 
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into  those  schools,  city  or  country,  that  desire  to  take  it  up 
under  equal  conditions  with  any  other  subject  in  those 
schools  ;  and  then  let  the  process  of  evolution  do  the  rest. 
And  I  should  hope  that  these  subjects  would  be  discussed, 
and  intimately,  by  the  agricultural  people  of  the  State. 

One  other  subject  I  would  speak  about,  and  that  is,  the 
question  as  to  whether  or  not  we  shall  have  separate  schools 
for  the  instruction  in  agriculture.  Upon  that  question  I  am 
not  going  to  express  any  decided  opinion  at  the  present 
time,  although  I  have  some  opinions.  I  think  that  question 
is  of  secondary  consideration.  I  think  the  first  consider- 
ation is  that  the  schools  of  the  Commonwealth  should  be 
open  to  agriculture  and  nature-study,  such  as  I  suggest,  on 
equality  with  other  subjects  ;  and  then,  after  that  transpires, 
if  it  is  thought  to  be  desirable  to  have  certain  special  schools 
to  teach  agriculture,  that  question  can  come  up  for  special 
consideration.  But  I  should  be  very  sorry  to  have  any 
l)opular  ^demand  in  the  eastern  States  whereby  all  agricul- 
tural instruction  would  be  relegated  to  special  schools,  and 
not  be  put  on  a  parity  with  the  other  instruction  of  the 
common  schools.  In  other  words,  I  do  not  believe  in  putting 
all  the  agricultural  students  off  by  themselves,  and  putting 
tags  in  their  ears.  I  would  want  them  to  feel  that  they 
have  the  same  opportunity  in  the  public  schools  that  other 
children  have  in  other  studies.  Then  the  time  may  come, 
and  very  possibly  will,  when  for  more  special  training  in 
certain  regions  we  may  need  supplementary  institutions,  in 
which  agriculture  and  domestic  science  and  some  other 
studies  are  taught. 

These,  then,  are,  in  a  very  brief  and  imperfect  Avay,  some 
of  my  own  opinions  and  points  of  view  in  regard  to  the 
study  of  agriculture  in  our  schools  ;  and  I  wish  to  say,  in 
closing,  that  the  subject  is  on  for  discussion,  and  any  indiffer- 
ence on  the  part  of  school  teachers  or  indifference  on  the 
part  of  farmers  cannot  stop  the  discussion,  —  it  is  in  the  air. 
A  few  of  the  States  have  adopted  text  books ;  whether  that 
is  wise  or  not,  I  am  not  going  to  say.  Some  of  them  have 
enacted  laws  compelling  the  teachers  who  seek  certificates 
for   certain    grades    to    pass    examinations    in    agriculture ; 
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whether  that  is  wise  or  not,  I  am  not  going  to  say.  Of 
all  the  subjects  that  are  now  before  the  farmers  in  the 
country,  I  believe  those  that  are  uniformly  awakening  the 
most  interest  are  the  ones  that  have  to  do  with  questions 
of  education  ;  because  the  farmer  has  come  to  think  that, 
unless  he  has  the  same  intellectual  opportunities  that  any 
other  man  has  in  the  community,  he  cannot  hold  his  own. 
In  other  words,  agriculture  is  put  upon  an  intellectual  plane  ; 
and  the  young  people  must  feel  that  the  school  and  all  the 
interests  that  make  for  better  country  life  recognize  the  im- 
portance of  the  agricultural  affairs  in  the  same  way  that  they 
recognize  the  importance  of  any  other  subject  that  makes  for 
the  weal  and  the  welfare  of  the  nation. 

The  Chair.  This  subject  is  now  open  for  discussion,  and 
we  shall  be  glad  to  hear  from  any  one  who  feels  like  taking 
part  in  it. 

Mr.  B.  P.  Ware  (of  Marblehead).  You  all  know  that 
it  has  become  a  fad  for  public  speakers  on  agriculture  to 
encourage  the  introduction  of  agriculture  in  our  common 
schools  as  a  remedy  or  answer  to  the  question,  What  shall 
we  do  to  keep  our  boys  upon  the  farm  ?  I  have  never  felt 
in  sympathy  with  this  fad,  because,  in  the  first  place,  it  is 
impractical.  Agriculture  is  too  broad  a  subject  to  be  handled 
by  our  children  ;  it  opens  a  field  for  the  practical  application 
of  all  of  our  natural  sciences.  Yet,  while  we  should  not 
introduce  agriculture  as  such  in  our  common  schools,  our 
reading  books,  our  arithmetic  examples,  might  have  an  agri- 
cultural tendency.  I  do  approve  of  the  introduction  of 
nature-study,  teaching  nature's  laws.  This  may  be  made 
very  simple  and  exceedingly  interesting  to  children.  The 
lecturer  spoke  of  the  importance  of  the  different  methods 
of  education,  lie  spoke  of  drawing  as  an  important  study 
in  our  schools.  I  am  aware  that  many  feel  that  it  is  only 
for  the  idea  of  developing  artists,  but  he  tells  us,  and  I 
know  from  my  own  experience,  that  it  is  a  valuable  method 
of  expression. 

"Prof.  F.  A.  Waugh  (of  Amherst).  In  the  State  of  Kan- 
sas the  superintendent  of  instructors  goes  about  from  school 
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to  school  to  see  how  the  schools  are  getting  along.  He 
went  into  a  country  school  one  day,  and  seeing  the  word 
"average"  on  the  board,  asked,  "What  is  an  average?" 
They  didn't  know.  Finally  one  boy  put  up  his  hand  to 
signify  he  knew,  and  when  asked,  replied,  "An  average  is 
what  a  hen  lays  an  egg  on."  As  there  seemed  to  be  a  good 
deal  of  surprise  aroused  at  that,  the  boy  said,  "  I  can  show  it 
to  you  in  the  book,"  and  he  turned  to  a  page  and  pointed  to 
the  sentence,  "  A  hen  lays  three  eggs  a  week,  on  an  average." 

Now,  there  was  a  problem  expressed  in  agricultural  terms, 
—  just  exactly  Avhat  Professor  Bailey  has  been  pleading  for, 
and  it  accomplished  exactly  the  opposite  result.  I  didn't 
bring  it  up  because  it  was  a  famous  case,  but  because  it  does 
give  point  to  the  consideration  that,  if  the  study  of  agricul- 
ture in  our  schools  is  to  be  a  mere  matter  of  memorj^  it  is  of 
no  more  value  in  the  public  school  than  anything  else  ;  and  if 
it  is  a  question  of  simpl}^  putting  things  in  agricultural  terms, 
we  have  not  accomplished  anything  at  all. 

He  spoke  of  the  spirit  which  the  school  must  maintain, 
which  is  a  much  greater  thing.  He  said  what  appeals  to  me 
much  more  strono'lv,  that  there  is  no  need  of  forcino;  agri- 
culture  into  the  schools,  and  he  doesn't  believe  in  it.  I 
don't  believe  in  it.  But  there  is  one  aspect  of  this  question 
which  I  think  can  be  believed,  and  that  is,  the  pedagogical 
value  of  agriculture,  —  its  teaching  value,  the  educational 
value  of  it.  You  know  some  other  subjects  are  put  into  the 
curriculum  partly  on  that  account.  There  is  a  gentleman 
here  this  morning  who  is  very  much  interested  in  this  mat- 
ter, and  he  ought  to  be  arguing  this,  instead  of  myself.  He 
tells  me  they  had  actually  forced  Latin  into  the  eighth  and 
ninth  grades  of  the  schools  in  his  section.  And  why?  For 
two  reasons,  one  that  was  given  and  the  other  a  reason  that 
was  operative.  Both,  I  believe,  had  some  influence  ;  but 
the  reason  given  was  that  the  teaching  of  Latin  had  a  very 
great  educational  value  and  the  other  was  that  the  pupils 
could  get  along  so  they  could  go  to  Harvard  soon.  I  think 
these  things  train  the  mind  just  exactly  as  much  as  Latin, 
and  a  good  deal  more.  A  man  catches  a  toad  and  explains 
what  the  toad   is  doing  and  about  liis  habits  of  life,  and 
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that  means  something  to  the  youngster.  He  thinks  about 
it,  and  that  is  the  main  tiling ;  it  fills  his  mind  with  ideas. 
And,  after  all,  ideas  are  the  basis  of  education. 

I  think  we  can  test  this  matter.  I  have  seen  men  who 
graduated  from  colleges  in  different  })arts  of  the  country  ;  I 
have  seen  graduates  of  agricultural  colleges.  Of  course  you 
won't  expect  me  to  say  anything  but  that  the  agricultural 
bo\^s  are  a  long  ways  in  the  lead,  but  I  say  it  because  I 
believe  it,  most  emphatically.  And  it  is  because  they  see 
things  they  can  understand,  and  it  awakens  ideas  in  their 
minds.  I  have  had  numerous  opportunities  to  see  these 
young  men  come  into  contact  and  competition  with  each 
other  in  a  business  way,  and,  while  it  is  very  hard  to  strike 
an  average  in  such  things,  it  has  always  seemed  to  me  that 
the  boys  who  were  trained  by  coming  into  contact  with 
things  they  understood  have  the  preference.  They  are  better 
educated  men  when  they  get  through  than  if  they  took  the 
classical  education.  I  don't  want  to  speak  slightingly  of 
the  classical  education,  because  I  think  it  was  a  good  thing 
—  a  hundred  years  ago.  I  speak  as  I  do  because  these 
things  give  an  education.  They  are  the  best  sort  of  things 
to  train  the  man,  to  train  the  mind.  So  I  think  we  would 
have  a  certain  justification  in  putting  agriculture  in  the  com- 
mon schools,  because  it  trains  the  mind,  and  not  for  a  mere 
sentimental  purpose. 

Mr.  S.  H.  Reed  (of  West  Brookfield).  I  would  like  to 
speak  a  good  word  for  the  public  school  teacher.  I  see 
evidences  all  along,  here  and  there,  in  Massachusetts,  that 
there  are  scattered  about  teachers  interesting  their  pupils  in 
nature  stud3^  They  commence  with  the  birds,  and  then 
take  the  flowers  and  plants.  I  know  when  one  of  my 
daughters  was  in  school  the  scholars  were  all  anticipating 
spring,  so  they  could  take  up  nature  study  again.  1  had 
some  friends  down  in  Virginia,  and  wrote  to  them,  asking 
them  to  collect  twenty-five  varieties  of  flowers,  with  their 
branches,  that  were  in  l)l()ssoni  at  that  time,  which  was  in 
March.  They  gathered  them,  and  soon  after  they  were 
taken  to  that  school,  and  the  children  commenced  about 
four  weeks  ahead  of  time  that  year. 
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This  thinsf  has  been  carried  alono^  in  other  lines.  I  saw 
a  collection  made  by  a  boy  of  all  the  different  kinds  of  wood 
that  grow  in  this  section.  Now,  there  are  many  of  us  who 
go  out  driving  and  take  our  children,  and  teach  them  so 
they  can  name  every  tree  by  its  bark  and  leaves  ;  and  there 
are  many  teachers  who  follow  along  these  lines,  too.  I  was 
very  much  interested  lately  in  a  little  incident.  We  had 
a  very  successful  teacher,  country  bred,  who  asked  each 
scholar  to  collect  various  objects  showing  the  products  of 
our  country, — mineral,  and  so  on.  My  boy  selected  the 
agricultural  ol^jects,  and  I  was  enabled  to  help  him  by  the 
airricultural  bulletins  that  come  to  us  so  freelv.  He  in- 
eluded  cattle,  sheep,  hogs  and  the  cereals  ;  and  the  footing 
was  something  enormous.  And  when  it  was  read  in  school, 
with  the  mineral  and  other  products  of  the  manufacturer  and 
so  on,  in  the  United  States,  the  teacher  thanked  the  boy, 
saying  that  that  was  valuable  information  ;  and  it  was  shown 
clearly  to  the  school  that  the  farmer  has  his  place  in  the 
United  States,  and  ought  to  be  recognized. 

I  want  to  ask  the  speaker  one  question.  Hasn't  the  time 
come  now  when  it  is  generally  recognized  that  scholars  in 
agriculture  as  well  as  the  sciences  can  hold  their  own,  in 
liberal  education,  Avith  those  who  take  a  simple  economic 
course  ? 

Professor  Bailey.  I  think,  sir,  in  answer  to  your 
question,  I  shall  have  to  express  an  opinion.  I  believe 
thoroughly  with  Professor  Waugh  that  these  men  who  have 
had  an  agricultural  education  are  just  as  well-educated  men, 
as  measured  by  the  ability  they  have  to  handle  theu'  o"svn 
affairs,  as  measured  by  the  breadth  of  their  horizon,  as  the 
men  who  have  received  an  economic  training.  I  don't  believe 
that  our  agricultural  work  in  the  boys  has  always  been  of 
ecjual  pedagogical  value,  — perhaps  it  isn't  at  the  present  dsiy  ; 
but  I  think  on  the  average  it  is.  And  certainly  the  methods 
of  handling  agricultural  subjects,  as  they  are  now  handled  in 
all  the  best  agricultural  colleges,  will  train  a  man's  mind  as 
effectively,  "will  give  him  as  intimate  a  hold  on  life  and  as 
broad  a  reach,  as  anything  else  that  could  be  put  into  the 
school. 
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Mr.  J.  T.  CoRLEw  (of  Wayland).  I  would  like  to  thank 
Professor  Bailey  for  the  suggestions  that  he  made  along  the 
lines  of  geography  and  arithmetic,  especially  that  idea  of 
substitution  of  arithmetic,  taking  out  some  of  those  subjects 
that  have  been  dead  and  buried  for  the  last  fifty  years,  and 
putting  in  their  places  live  issues.  And  it  seems  to  me  that 
he  could  have  gone  a  little  further,  and  used  the  term  ' '  elim- 
ination," for  the  demands  of  arithmetic  for  to-day  are  not  the 
demands  of  arithmetic  of  fifty  years  ago.  To-day  we  are 
teaching  in  our  schools  two  kinds  of  arithmetic,  —  mental 
arithmetic  and  detrimental  arithmetic ;  and  we  are  teaching 
about  four  detrimentals  to  one  mental.  I  mean  we  are  teach- 
ing a  lot  of  stuiF  that  hasn't  any  practical  value  ;  and  if  we 
could  eliminate  it,  and  do  what  Professor  Bailey  said,  sub- 
stitute for  the  dead  arithmetic  a  live  arithmetic,  we  would 
have  more  time  for  nature  studv.  We  would  have  more 
time  to  look  at  the  great  book  "  out  doors,"  which  we  shut 
out  from  the  life  of  the  child  by  a  dead  world  of  books. 
Books  are  all  right  in  their  place,  but  there  is  a  big  book 
out  doors  that  has  all  the  elements  in  it  for  any  kind  of  an 
education,  whether  it  be  arithmetic,  language  or  what. 

Mr.  Potter.  I  would  like  to  ask  Professor  Bailey  his 
opinion  of  the  results  ol)tained  in  one  country  in  Europe,  as 
he  observed  them.  I  have  understood,  from  reading  and 
otherwise,  that  in  Holland  agriculture  is  taught  in  the  pub- 
lic schools,  and  that  every  teacher  who  applies  for  a  position 
has  to  be  examined  and  pass  an  examination  showing  that  he 
is  competent  to  teach  agriculture  as  well  as  other  branches  of 
learning.  I  have  also  luiderstood  that  in  the  theological 
colleges  agriculture  is  taught,  in  order  that  the  graduate, 
when  he  becomes  a  pastor,  may  be  fitted  to  teach  his  parish- 
ioners the  elements  of  agriculture.  Now,  if  that  is  so,  we 
have  one  country  in  the  world  which  is  perhaps  better  edu- 
cated in  agriculture  than  any  other,  and  the  farmers  have 
control  of  things,  and  are  in  many  cases  graduates  of  col- 
leges. As  a  result  of  this  education,  the  production  of  a  cow 
in  Holland  averages  three  times  the  production  of  a  cow  in 
this  country.  And  Ave  also  find  that  that  country  sustains 
a  population  four  times  as  dense  as  it  is  in  Massachusetts. 
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Eveiybody  seems  to  lia\'e  enough  to  do,  and  enough  to  eat. 
I  would  like  to  ask  Professor  Bailej^  if  he  has  observed  on 
the  ground  any  of  these  things,  and,  if  true,  Avhy  is  it  not 
a  good  argument  in  favor  of  teaching  the  elements  of  agri- 
culture in  our  common  schools? 

Professor  Bailey.  It  is  a  very  difficult  question,  —  in 
fact,  an  exceedingly  difficult  question.  I  have  given  some 
attention  to  the  condition  of  agricultural  teaching  in  some 
of  the  public  schools  in  Europe,  never  specihcally  in  Hol- 
land, although  I  have  visited  the  country  two  or  three  times. 
I  have,  however,  in  Germany.  There  they  do  give  a  great 
deal  more  instruction  in  the  common  schools  on  the  lines 
of  agriculture  than  we  do.  The  instruction  they  receive  in 
the  common  schools  is  ordinarily  first  class,  and  puts  the 
pupil  in  touch  with  the  real  problems  existing  there,  to  a 
large  extent;  but  one  difficulty  is,  that  the  effect  of  that  is 
very  largely  minimized  b}^  the  social  condition  of  the  country, 
particularly  if  the  pupils  belong  to  the  peasant  class.  One 
reason,  in  my  opinion,  why  the  agricultural  production  is  so 
much  greater  in  the  old  world,  is  because  of  the  fact  that  the 
population  is  so  dense  that  the  mere  struggle  for  existence 
compels  it.  That  is  partly  a  social  and  largely  an  economic 
question,  and  not  wholly  a  pedagogical  one. 

Much  has  been  said  of  teaching  agriculture  in  the  schools 
of  France  and  Germany,  and  even  in  the  schools  of  Austria, 
also  in  Denmark.  "We  are  a  long  way  Ijehind  the  European 
nations  in  agricultural  instruction.  We  have  no  schools  in 
this  country  where  one  can  go  and  learn  merely  husbandry 
or  the  pruning  of  fruit  trees,  and  there  are  such  schools  in 
the  old  world  ;  they  are  a  special  branch  of  work. 

I  don't  wish  to  be  misunderstood  about  advising  the  intro- 
duction of  agriculture  in  our  schools,  —  I  do  believe  in  the 
introduction  of  subjects  of  that  kind  ;  but  my  point  is,  I  do 
not  believe  in  forcing  them  in,  and  teaching  them  as  profes- 
sional subjects.  I  should  like  to  have  the  opportunity  of 
developing  them  in  a  normal  and  natural  way,  as  other  sub- 
jects are  developed  in  our  schools. 

Mr.  F.  A.  Bliss.  I  came  here  to-day  almost  on  purpose 
to  hear  Professor  Bailey's  address,  because  I  have  found  in 
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my  own  community  there  is  a  most  decided  mind  upon  the 
part  of  the  people  that  some  phase  of  agriculture  should  be 
taught  in  the  schools.  I  attended  an  open  meeting  in  one 
of  our  granges  two  weeks  ago,  and  the  superintendent  of 
schools  in  the  town  of  Attleborough  was  the  gentleman  who 
gave  the  address.  His  subject  was  the  subject  we  are  talk- 
ing about  to-day.  He  showed  that  he  was  very  much  inter- 
ested in  the  introduction  of  agriculture  in  the  schools,  and 
had  tried  to  carry  it  out  this  last  year.  After  his  address 
several  statements  were  made  by  practical  farmers  in  the 
audience.  He  then  arose  and  made  this  statement,  that  the 
great  obstacle  in  the  wa}^  of  introducing  agriculture  into  our 
schools  was  the  fact  that  the  teachers  were  not  prepared  to 
teach  it,  from  the  superintendent  down.  I  have  talked  with 
a  good  many  teachers  in  regard  to  this  mxitter,  and  they  all 
told  me  they  would  like  to  teach  it,  and  would  be  interested 
in  it,  but  they  were  not  prepared  to  teach  it. 

There  seems  to  me  to  be  one  special  reason  why  it  should 
be  taught.  There  is  a  chani>:ed  condition  in  our  schools  from 
fifty  years  ago.  I  have  a  school  in  mind,  —  it  is  a  school 
that  my  daughter  is  teaching.  She  has  twenty-nine  pupils, 
twenty-five  of  whom  are  foreigners,  mostly  Portuguese. 
There  is  a  Portuguese  settlement  near  by.  Those  Portu- 
guese children  will  attend  the  school,  the  grammar  grades, 
perhaps,  just  a  few  years ;  nine-tenths  of  them  will  then  be 
compelled  to  earn  a  livelihood.  It  seems  to  me  that  the 
successful  man  is  a  better  citizen  than  an  unsuccessful  one  ; 
and  it  seems  clear  to  me  that,  if  those  Portuguese  children 
could  be  taught  the  simple  elements  of  agriculture,  so  that 
th(»y  would  know  more  than  th(>  average  farmer  knows  to-day 
in  regard  to  the  conditions  of  the  soil,  in  regard  to  plant  food 
and  a  hundred  other  simple  things,  they  would  be  very  nuich 
better  citizens  than  if  they  grow  up  in  ignorance.  They  can 
study  in  these  schools  the  rivers  and  mountains  of  Alaska, 
and  will  forget  them  in  twenty-four  hours  ;  but  going  to 
school  from  the  little  farm  where  their  parents  are  tilling  the 
soil,  they  will  be  interested,  and  doubl}^  interested,  in  the 
subjects  of  agriculture,  if  they  are  taught  in  the  school. 

Dr.   II.   H.  Goo  DELL    (president  Massachusetts  Agricul- 
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tiu'al  College).  There  arc  two  points  that  I  want  to  speak 
of,  and  just  for  a  moment.  One  is  the  influence  of  the  parent 
upon  the  child.  If  you  had  been  in  my  place,  and  had  heard, 
not  once  but  time  and  time  again,  ladies  who  brought  their 
sons  to  college  say,  "  I  don't  wish  my  son  to  become  a 
farmer ;  it  is  too  hard  work,  and  I  wouldn't  wish  for  any 
one,  a  son  or  daughter,  to  take  it  up  for  a  profession,"  you 
w^ould  understand  what  that  means. 

The  other  point  is  in  reference  to  colleges.  I  believe  there 
is  a  field  for  our  college,  and  not  simply  for  the  young  men 
who  go  there,  but,  I  am  happy  to  say,  for  the  young  w^omen 
who  are  going  there.  As  yet  no  woman  has  graduated,  but 
at  the  close  of  this  next  year  there  will  be  two  go  out,  and 
later  on  others.  I  hope  that  some  of  them  will  take  up  for 
their  profession  that  of  teaching.  I  think  they  will  be  not 
only  fitted,  but  well  fitted,  to  give  instruction  on  this  very 
line. 

There  is  one  thing  that  I  should  regret  very  much,  and 
that  is,  the  forcing  of  this  education  in  agriculture  into  the 
elementary  schools.  I  believe  that  we  must  grow  up  to  it. 
I  don't  believe  as  yet  that  the  schools  are  ripe  for  it.  If  this 
thing  is  forced  in,  and  the  teachers  are  compelled  to  take  up 
a  subject  about  which  they  know  nothing,  it  will  be  simply 
distasteful  work  to  them,  and  they  wall  not  teach  it  with  the 
enthusiasm  that  they  do  other  matters  and  other  subjects; 
and,  being  in  that  position,  they  will  inevitably  fall  into  the 
same  error  in  which  I  did.  I  had  been  teaching  perhaps  ten 
years,  and  I  had  a  very  bright  class,  with  of  course  the  usual 
exceptions,  as  you  will  see.  I  had  the  subject  of  the  Cru- 
sades, and  took  it  up  at  length.  I  think  I  discussed  it  for 
five  or  six  days,  and  then  had  an  examination  with  the  class, 
and  they  did  fairly  well.  But  about  three  days  afterwards 
I  met  my  Waterloo.  I  was  going  down  town,  and  one 
of  the  members  of  the  class  asked  me  if  he  could  have  the 
privilege  of  walking  down  and  talking  with  me.  I  said, 
"Most  certainly,"  and  he  said,  "Now,  Professor,  there  is 
one  question  I  want  to  ask  you  ;  perhaps  j^ou  will  think  it 
a  little  strange,  but,  hang  it  all,  what  is  a  Crusade,  any- 
how ?  " 
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Dr.  W.  PL  Jordan  (Geneva,  X.  Y.).  AVc  have  from  the 
first  prejudiced  our  case  with  educators  and  with  a  hirge  por- 
tion of  the  public  by  the  application  of  a  class  name  to 
knowledge  and  education  that  has  the  broadest  application. 
What  we  wish  to  do  is  to  teach  the  boys  and  girls  their  rela- 
tion to  themselves,  to  their  environment,  and  to  give  them 
power  of  momentum  in  particular  directions.  In  teaching 
the  sons  and  daughters  of  rural  people,  we  are  teaching  those 
who  will  be  farmers,  physicians,  merchants,  lawyers,  states- 
men and  even  politicians,  and  we  want  to  bring  them  in 
touch  with  life.  When  you  have  brought  a  boy  in  touch 
Avith  life,  so  that  he  sees  dignity  in  common  things,  then  you 
have  o-iven  him  a  momentum  over  the  farm,  if  that  is  where 
he  belongs,  and  you  have  given  him  a  momentum  possibly 
in  other  directions. 

Mr.  Henry  Whittemore  (State  Normal  School,  Fram- 
ingham).  I  want  to  enter  very  heartily  into  sjnipathy  with 
what  Professor  Bailey  has  said.  If  we  people  who  have  con- 
trol of  education  should  take  all  the  things  that  people  want 
us  to  in  the  public  schools,  there  wouldn't  be  anything  left  of 
the  public  schools.  There  is  one  thing  I  am  very  sorry  to 
see,  and  that  is,  the  almost  utter  ignorance  of  the  farmers  of 
the  common  school  and  what  it  is  doino-.  We  are  teachinof 
all  phases  of  agriculture,  as  I  understand  it,  in  the  common 
schools  of  Massachusetts.  We  have  voluntarily  entered  into 
all  the  questions  of  analysis  of  soil,  the  discussion  of  seeds,  the 
healthy  and  unhealthy  plants,  animals  that  are  good  for  the 
farmer,  and  those  things  that  help  to  make  good  crops,  — 
all  those  things.  We  are  fighting  for  the  school  gardens, 
which  is  the  beginning  of  teaching,  not  only  on  the  question 
of  agriculture,  but  going  back  to  the  great  economic  ques- 
tion of  correct  living  in  towns  of  this  size  and  towns  of  a 
larger  size.  We  are  all  in  symj)athy,  Mr.  Chairman,  with 
this  question  of  teaching  agriculture. 

It  seems  to  me  that  education  should  have  some  breadth 
to  it.  No  institution  should  look  simply  at  one  point  of 
view,  whether  it  is  the  work  on  the  farm  or  in  the  machine 
shop.  There  is  a  breadth  of  view  that  we  people  who  have 
charge  of  schools  attempt  to  include  in  our  schools  for  these 
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daughters  of  yours  who  come  to  us  for  education.  There 
isn't  any  reason  why  we  shouldn't  teach  all  those  problems 
of  arithmetic,  and  they  are  taught.  If  you  will  look  at  the 
arithmetic  that  is  taught  in  the  schools  to-day,  you  will  find 
that  there  is  a  wonderful  breadth  to  it,  and  the  breadth  has 
come  from  the  city  of  New  York  and  from  the  city  man.  It 
is  the  application  of  all  the  things  in  life  that  will  teach  the 
3'oung  man  that  his  life,  wherever  he  is,  is  worth  living  for 
the  best,  whether  it  be  in  agriculture  or  wdiether  it  is  in  a 
town  or  city.  The  school  teachers  are  wide  awake  to  it ; 
I  don't  know"  anything  about  the  farmers. 

The  Chair,  I  am  sorry  that  we  haven't  more  time  for 
discussion,  but  the  hour  for  adjournment  has  arrived. 

Adjourned. 

Afternoon  Session. 

The  afternoon  session  was  called  to  order  at  2  o'clock  by 
Secretary  Ellsworth,  who  introduced  Mr.  Warren  C.  Jewett 
of  Worcester  as  the  presiding  officer. 

The  Chair.  This  forenoon  we  heard  one  of  the  best  of 
lectures  on  education  in  agriculture.  None  of  us,  perhaps, 
feels  the  need  of  such  education  more  than  those  w^ho  were 
deprived  of  it  in  their  early  days,  and  who  have  had  to  edu- 
cate themselves  up  to  the  farm  work  that  they  are  carrying 
on.  To  my  mind  there  is  nothing  that  gives  those  of  us  who 
have  not  had  the  advantage  of  education  more  assistance  than 
the  experiment  stations.  They  have  done  more  than  any- 
thing else  in  helping  me  to  feed  my  cattle  to  a  profit.  It  is 
with  great  pleasure,  therefore,  that  I  introduce  to  you  at  this 
time  Dr.  W.  H.  Jordan,  director  of  the  New  York  Agricul- 
tural Experiment  Station. 
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PEESENT  DEFINITIONS  OF  SOIL  FERTILITY. 


BY   UK.    W.    H.    JORDAN,    GENEVA,    N.    Y 


Soil  fertility  is  a  subject  of  vast  economic  importance. 
It  is  a  trite  saying,  now  so  obviously  true  as  to  need  no  argu- 
ment, that  soil  resources  are  the  fundamental  resources  of 
our  material  prosperity.  Our  fruit,  stock  and  dairy  inter- 
ests are  the  agricultural  superstructure  of  which  the  pro- 
ducing power  of  the  soil  is  the  foundation.  Because  these 
things  are  true,  dire  prophecies  of  disaster  have  been  uttered 
concerning  that  nation  the  productivity  of  whose  fields  should 
have  become  weakened.  Doubtless  you  all  recall  the  jeremiad 
of  Professor  Crookes,  in  his  address  in  1898  as  president  of 
the  British  Association,  in  which  he  prophesied  that  in  1931 
the  wheat  suppl}^  of  the  world  would  fall  below  the  real  need 
of  the  human  family,  because  of  the  lack  of  available  soil 
nitrogen.  While  Professor  Crookes'  conclusions  seemed  to 
many  to  be  based  upon  insufficient  and  incorrect  premises, 
these  utterances  show  the  solicitude  Avith  which  thoughtful 
men  regard  problems  of  soil  fertility  in  their  relation  to 
human  welfare. 

Perhaps  you  wonder  why  I  have  selected  this  theme  for 
to-day.  ^ly  reason  is  that,  while  the  subject  is  certainl}'  old, 
we  seem  to  be  constantly  viewing  it  from  ncAV  and  interest- 
ing points  of  view.  I  am  quite  sure  that  no  well-informed 
man  would  now  discuss  soil  fertility  from  the  same  stand- 
point from  wdiich  he  viewed  it  fifty,  twenty-five  or  even  ten 
years  ago.  It  may  be  well  to  say,  as  a  cheering  antieii)ation 
of  what  is  to  follow,  that  it  is  not  so  easy  to  be  a  prophet  of 
evil  now  as  it  was  at  one  time.  He  who  would  now  place 
the  future  subsistence  of  the  race  on  so  precarious  and 
gloomy  a  basis  as  has  sometimes  been  presented  to  us,  might 
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fairly  be  charged  with  iriditference  to,  or  ignorance  of,  the 
more  recent  developments  of  science. 

When  I  first  began  the  study  of  agricultural  science,  soil 
fertilitj'  Avas  discussed  chiefly  on  a  mathematical  basis,  and 
the  maintenance  of  fertility  was  set  forth,  at  least  in  a  pop- 
ular way,  largely  as  a  matter  of  book-keeping.  Let  us  see 
how  this  came  about.  Our  knowledge  of  plant  nutrition,  even 
in  its  most  popular  form,  had  its  beginnings  in  the  researches 
of  pure  science.  The  real  first  teachers  of  agricultural  prin- 
ciples were  not  hard-handed  tillers  of  the  soil,  but  such 
toilers  as  DeSaussure,  Boussingault,  Liebig,  Way,  Knop, 
Hellriegel  and  others,  who,  in  their  laboratories,  animated 
solely  by  a  love  of  truth  and  without  thought  of  material 
recompense,  searched  out  nature's  secrets.  What  did  they 
learn?  They  learned,  first  of  all,  what  are  the  constituents 
of  the  air,  soil  and  plants  ;  they  determined  the  relation  of 
the  plant  to  its  environment  of  soil  and  air ;  the  sources 
from  which  plants  draw  their  food  ;  and  the  elements  Avhich 
are  absolutely  necessary  to  the  building  of  the  plant.  In 
the  unfoldino;  of  this  knowledoe  it  was  discovered  that  the 
greater  portion  of  the  dry  substance  of  a  plant  is  drawn  from 
the  atmosphere ;  but  that  certain  ingredients,  especially 
those  which  we  speak  of  as  the  mineral  part  of  the  plant, 
must  come  from  the  soil.  Moreover,  it  appeared,  from  the 
investigations  made  as  to  the  com})osition  of  plants,  that  ten 
or  more  elements  are  uniformly  found  in  all  plants,  though 
in  varying  proportions,  but  that  the  fruit  or  seed  of  a  par- 
ticular species  has  a  reasonably  constant  composition.  It 
was  also  made  very  evident  that  a  few  of  the  essential  min- 
eral constituents  of  })lant  growth  exist  in  soils  in  very  small 
proportions,  and  that  these  constituents  are  constantly  sub- 
ject to  waste  through  the  processes  of  agriculture.  More 
than  this,  it  ^^■as  found,  in  practical  agriculture,  that  when 
certain  compounds  containing  essential  elements  of  plant 
food  were  added  to  the  soil,  in  many  instances  a  large  in- 
crease of  crop  followed.  By  all  this  knowledge,  laboriously 
wrought  out,  certain  premises  seemingly  indisputable  ap- 
peared to  be  established,  and  pointed  to  what  was  regarded 
as  a  sound  conclusion.     The  reasoning  may  fairly  ])e  stated 
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to  be  something  like  the  following :  plants  contain  certain 
elements,  some  of  which  are  indispensable  to  their  growth  ; 
certain  of  these  indispensable  elements  are  contained  in  soils 
only  in  very  small  proportions,  and  when  compounds  contain- 
ing these  elements  are  added  to  the  soil,  a  marked  increase 
of  crop  often  occurs  ;  consequently,  a  low  productive  power 
of  the  soil  is  due  to  the  absence  below  sufficient  quantities  of 
certain  elements  of  plant  growth.  This  is  the  syllogism 
Avhich  was  placed  before  my  mind  as  a  student  of  agricul- 
tural chemistry  nearly  thirty  years  ago,  and  it  forms  the  basis 
of  what  farmers  have  ever  since  been  taught  to  be  a  chief 
consideration  in  the  maintenance  of  the  fertilit}^  of  their 
farms. 

Let  us  glance  at  what  are  some  of  the  results  that  have 
proceeded  from  this  point  of  view.  The  chief  result  is  what 
I  have  designated  above  as  the  discussion  of  fertility  on  a 
mathematical  basis.  This  discussion  is  very  largely  centred 
around  tables  showing  the  average  amounts  of  nitrogen, 
phosphoric  acid  and  potash  contained  in  our  farm  crops.  We 
have  pointed  to  these  tables,  and  told  the  farmer  that,  for 
instance,  a  crop  of  two  hundred  bushels  of  potatoes  removes 
from  his  soil  so  many  pounds  of  nitrogen,  phosphoric  acid 
and  potash;  and  that,  when  the  crop  is  sold,  his  form  is 
thereby  so  much  the  i)oorer  in  the  essential  elements  of  fer- 
tility. The  farmer  has  been  assured  that  he  need  not  trouble 
about  other  elements,  because  his  soil  contains  them  in  abun- 
dance, and  will  always  continue  to  do  so.  A  natural  and 
inevitabk?  conclusion  from  such  premises  has  been,  that  the 
way  to  maintain  the  fertility  of  the  soil  is  either  to  adopt 
such  a  system  of  farming  and  such  care  of  manurial  residues 
as  would  prevent  loss  from  the  farm  of  the  peculiarly  valu- 
able elements  of  fertility,  or  to  purchase  and  return  to  the 
soil  an  equivalent  of  the  nitrogen,  phosphoric  acid  and  potash 
which  is  sold  in  crops  or  other  products.  I  do  not  assert 
that  other  factors  in  fertility  have  not  been  more  or  less  dis- 
cussed, ])ut  I  am  sure  I  am  correct  in  saying  that  the  con- 
siderations as  I  have  outlined  them  are  those  to  which  the 
farmers'  attention  has  chiefly  been  drawn. 

Again,  it  is  not  too  nmch  to  say,  and  I   think  you  will 
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agree  with  this,  that  the  commercial  fertilizer  trade  origi- 
nated in,  and  has  been  nourished  b}',  this  one-time  attitude 
of  the  scientific  world  toward  the  maintenance  of  fertility. 
What  a  magnitude  this  trade  has  reached  !  The  farmers  of 
the  countr}^  are  now  pajdng  annually  more  than  fiftj^  millions 
of  dollars  for  commercial  fertilizers.  In  1899  the  averaofe 
cost  per  farm  in  Massachusetts  for  commercial  fertilizers 
was  $35  per  farm,  or  $1,320,600  for  the  whole  State.  The 
manufacture  of  fertilizers  is  one  of  our  greatest  industries. 
We  have  searched  up  and  down  the  earth  and  have  entered 
its  very  bowels,  and  we  have  carefully  scrutinized  every 
waste  product  of  our  great  manufactures,  in  order  to  provide 
raw  materials  for  this  constantly  increasing  traffic.  The 
search  has  been  for  the  compounds  of  nitrogen,  phosphoric 
acid  and  potash,  and  the  prices  of  the  manufactured  mixtures 
are  based  upon  what  they  contain  of  these  three  ingredients  ; 
thus  placing  tremendous  emphasis  upon  the  point  of  view 
that  the  chief  requirement  for  the  maintenance  of  soil  fer- 
tility is  to  supply  to  the  soil,  artificially  or  otherwise,  three 
of  the  ten  or  more  required  constituents  of  plant  growth. 
It  is  indisputably  true,  I  would  reiterate,  that  at  one  time 
our  attention  in  commerce  and  in  practice  was  so  fixed  upon 
this  general  conception  of  soil  exhaustion  and  fertility  that  all 
other  considerations  were  almost  entirely  ignored,  at  least 
in  popular  discussions. 

It  must  be  confessed  that  just  now  there  is  going  on  a  re- 
adjustment of  the  definitions  of  fertility,  and,  as  is  generally 
the  case  in  such  periods  of  progress  in  knowledge,  it  is  ac- 
companied by  more  or  less  confusion  of  thought.  It  must 
be  confessed  that  fertility  and  its  maintenance  are  not  so 
simple  in  their  relations  as  they  would  appear  to  be  on  the 
basis  of  keeping  books  with  the  soil. 

In  order  to  understand  some  of  the  changes  which  are  now 
taking  place  in  our  point  of  view,  we  must  refer  to  a  division 
of  knowledge  which  to  quite  an  extent  stands  apart  from  the 
chemistry  of  plant  nutrition,  viz.,  soil  physics.  This  field 
of  agricultural  science  relates  to  soil  conditions  rather  than 
to  soil  composition.  It  deals  with  soil  texture,  soil  aeration, 
soil  temperatures  and   the  sui)})lv  and   movements   of  soil 
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moisture,  —  factors  which  are  found  to  have  controlling  rela- 
tions to  plant  growth,  and  whose  importance  is  clearly  seen 
by  noting  some  of  the  causes  which  determine  the  3'ield  of 
crops  on  difierent  soils  and  in  different  seasons. 

One  of  the  facts  most  commonly  observed  is  the  variation 
on  the  same  soil  of  the  yield  of  crops  in  different  scasonSj 
even  though  the  treatment  of  the  soil  does  not  vary  from 
season  to  season  in  any  essential  particular.  The  most 
apparent  cause  for  this  uneven  production  is  the  variation 
in  tlie  times  and  quantity  of  the  rainfall.  A  deficiency  of 
water  sui:)ply  at  certain  critical  periods  in  the  life  of  the  plant 
is  disastrous  to  its  welfare.  Of  course  this  is  so,  you  say, 
because  water  is  plant  food  as  trul}^  as  is  potash.  Certainh^ 
it  is,  but  it  sustains  such  essential  relations  to  the  full  utili- 
zation of  other  forms  of  plant  food  that  it  possesses  an 
importance  different  from,  and  entirely  apart  from,  the  mere 
matter  of  a  ledger  account  Avith  the  soil  elements. 

Certain  soils,  regarded  as  barren  when  cultivated  in  the 
ordinary  way  for  field  crops,  have,  to  my  personal  knowl- 
edge, produced  surprising  crops  without  being  fertilized, 
when  used  in  a  forcing  house  where  the  water  supplv  and 
temperature  were  made  as  favorable  as  possible.  The  ordi- 
nary explanation  of  the  sterility  of  such  soils  has  been  that 
they  are  deficient  in  the  mineral  elements  of  plant  growth,  — 
a  supposed  explanation  which  fails  to  fully  explain. 

Consider  for  a  moment  a  striking  illustration,  so  familiar 
to  us  all,  of  two  adjacent  farms  of  greatly  unlike  crop- 
})roducing  capacity.  The  soil  of  these  farms  was  originally 
entirely  similar.  Not  unlikely  the  pounds  of  nitrogen, 
phosphoric  acid  and  potash  withdrawn  from  one  farm  have 
been  as  many  as  those  taken  from  the  other,  but  the  soil 
management  has  been  different.  One  farm  has  received 
organic,  the  other  commercial,  manures.  The  systems  of 
rotation  of  crops  have  differed  in  the  two  cases,  so  that  the 
amount  of  or^uiic  matter  introduced  into  the  soil  has  been 
much  greater  for  one  farm,  thus  causing  a  superior  condition 
of  texture.  Tillage  has  been  more  thorough  for  the  better 
farm,  thus  fiivorably  modifying  its  soil  conditions.  In  short, 
the  explanation  of  the  advance  of  one  farm  and  of  the  retro- 
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gression  of  the  other  is  to  be  found  in  the  maintenance  of, 
or  faihu'e  to  maintain,  certain  soil  conditions,  rather  than 
in  an  inspection  of  the  debit  and  credit  account  with  certain 
soil  elements.  This  picture  is  a  true  representation  of  con- 
ditions frequently  seen. 

There  is  other  knowledge  of  more  or  less  recent  develop- 
ment which  cannot  be  ignored  in  reaching  the  best  understand- 
ing now  possible  concerning  soil  economics.  Generalizations 
so  common  in  the  past  regarding  plant  nutrition  and  soil 
exhaustion  have,  in  my  opinion,  too  fully  ignored  the  wide 
variations  in  the  compositions  of  plants.  Recent  experi- 
ments at  the  NeAv  York  Agricultural  Experiment  Station, 
not  yet  published,  ap})ear  to  me  to  place  renewed  emphasis 
upon  the  fact  that  there  are  not  yet  ascertained  fixed  amounts 
of  the  essential  constituents  of  plants  which  constitute  the 
mininmm  rec^uirement.  I  have  found  that,  when  the  supply 
of  potash  varies  in  the  soil,  one  plant  may  attain  what  is 
apparentl}^  a  maximum  development  with  100  to  200  per 
cent  less  content  of  potash  than  is  found  in  another  plant 
of  no  larger  groAvth.  This  has  proved  true  in  the  case  of 
tomatoes,  tobacco,  peas,  rape,  and  to  a  less  degree  with 
barley.  Similar  results,  though  not  so  emphatic,  were 
secured  touching  the  relations  of  phosphoric  acid  to  the  dry 
matter  produced. 

As  an  illustration  of  the  wide  variation  in  the  figures 
given  for  the  quantities  of  ingredients  withdrawn  from  the 
soil  b}^  crops  may  be  mentioned  the  large  differences  between 
the  Geniian  and  American  tallies.  According  to  the  aver- 
ages Avhich  represent  the  composition  of  American-grown 
])otatoes,  a  crop  of  300  bushels  would  withdraw  from  the 
soil  12i  pounds  of  phosphoric  acid  and  52  pounds  of  potash. 
Similar  calculations  based  upon  the  averages  of  German 
tables  would  show  a  use  of  25  pounds  of  phosphoric  acid 
and  81  pounds  of  potash.  The  German  figures  call  for  twice 
as  much  phosphoric  acid  and  approximately  5G  per  cent 
more  potash  than  the  American.  On  the  other  hand,  figures 
for  sugar  beets  show  exactly  opposite  relations.  From 
estimations  by  the  American  tables  we  learn  that  15  tons  of 
sugar  beets  will  utilize  in  growth  30  pounds  of  })hosphoric 
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acid  and  124  pounds  of  potash;  but  if  we  adopt  German 
averages  as  a  basis  of  calculation,  the  quantities  would  be 
18  pounds  of  phosphoric  acid  and  78  pounds  of  potash. 
It  would  not  be  strange  if  the  practitioner,  supposing  that 
he  must  adapt  his  fertilizer  to  the  composition  of  his  crop, 
becomes  confused  in  the  midst  of  such  discrepancies.  All 
this  goes  to  show  that  the  mathematical  method  of  discussing 
fertility,  even  if  it  was  rational  in  all  other  respects,  must 
lie  regarded  as  subject  to  great  inaccuracies,  when  applied 
to  a  particular  season  or  looalit3^ 

The  fact  is,  that  season,  environment  and  methods  of  ma- 
nuring the  soil  materially  affect  the  composition  of  the  plant. 
A  striking  illustration  of  this  may  be  found  in  the  figures 
obtained  on  the  station  farm  in  an  experiment  to  test 
methods  of  maintaining  soil  fertility.  In  1897  and  1898 
careful  determinations  were  made  of  the  average  composition 
of  the  entire  corn  plant,  covering  a  crop  on  12  acres  in  each 
case.  The  percentages  of  nitrogen,  phosphoric  acid  and 
potash  in  the  dry  matter  of  the  crop  of  these  two  seasons 
were  as  follows  :  — 


1897. 

1898. 

Per  Cent. 

Per  Cent. 

Nitrogen,       ....... 

1.00 

1.27 

I'liosplioric  ac-id,     ...... 

.31 

.48 

Potasli, 

.97 

.80 

The  growth  of  1897  contained  in  a  unit  of  dry  matter  20 
per  cent  more  potash  than  the  croj)  of  1898,  while  the  dry 
matter  of  the  crop  of  1898  had  a  })hosphoric  acid  content  55 
per  cent  greater  than  the  cro])  of  1897.  In  the  light  of 
these  figures,  the  adaptation  of  fertilizers  to  the  composition 
of  crops,  as  shown  by  average  percentages,  seems  to  be  a 
precarious  undertaking. 

In  ord(T  to  com})ass  the  factors  which  relate  to  soil  fer- 
tility as  we  understand  it  to-day,  we  must  step  outside  of 
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the  domain  of  chemistry,  and  enter  the  domain  of  biology. 
It  is  one  of  the  greatest  triumphs  of  science  that  we  have 
come  to  understand  the  profound  and  practically  important 
relation  which  certain  microscopic  forms  of  life  inhabiting 
the  soil  sustain  to  the  fertility  of  our  helds, — a  relation 
which  has  a  vast  significance  to  the  human  family.  These 
organisms  are  minute,  —  too  minute  to  be  seen  by  the 
unaided  vision  ;  but  in  a  silent  and  unseen  way  they  appear 
to  do  a  work  which  is  second  to  none  in  its  importance  to 
the  farmer.  For  the  purposes  of  a  brief  discussion  I  shall 
classify  these  organisms  according  to  function  :  — 

1.  Those  which  cause  chemical  changes  in  the  nitrogenous 
constituents  of  the  soil,  both  inorganic  and  organic. 

2.  Those  bacteria  which,  when  associated  with  certain 
agricultural  plants,  in  some  mysterious  way  through  this 
symbiotic  relation  confer  the  power  upon  these  plants  to 
acquire  atmospheric  nitrogen. 

3.  Those  oro;anisms  which,  when  not  sustaining,  so  far 
as  is  known,  any  relation  to  agricultm'al  plants,  cause  the 
soil  to  acquire  nitrogen  from  the  atmosphere. 

Speaking  with  regard  to  the  first  class  of  organisms,  permit 
me  to  state  that  their  existence  and  office  have  been  known 
to  us  for  some  time.  These  are  the  forms  of  life  which  per- 
form the  valuable  and  necessary  service  of  causing  the  other- 
wise useless  oro-anic  nitrosfen  to  chano'e  to  the  form  of  nitrous 
or  nitric  acid,  through  m  hat  we  know  as  an  oxidizing  process  ; 
or  Avhich  accomplish  the  reverse  process,  and  by  deoxidation 
split  up  the  oxides  of  nitrogen  and  cause  a  loss  of  nitrogen 
from  the  soil. 

It  must  be  confessed  that  our  knowledge  of  these  classes 
of  bacteria  is  very  incomplete  ;  but  it  is  fair  to  reason  from 
known  facts  that  a  well-drained,  well-aerated  soil  promotes 
the  favoral)le  or  nitrifying  process,  and  that  an  imdrained, 
non-aerated  soil,  especially  when  heavily  loaded  with  organic 
matter,  supplies  the  conditions  for  the  unfavorable  or  deni- 
trifying process.  More  than  this  we  cannot  say  concerning 
the  farmer's  ability  to  determine  which  process  shall  go  on 
in  his  soil. 

When  we  come  to  treat  of  those  bacteria  which  associate 


No.  4.]  SOIL    FERTILITY.  129 

themselves  with  the  leguminous  plants,  such  as  alfalfa, 
clover,  beans,  peas  and  so  on,  we  enter  a  field  of  knowledge 
which  has  been  productive  of  valuable  practical  results. 
In  order  to  illustrate  what  I  mean  by  this  statement,  allow 
me  to  refer  to  alfalfa,  a  crop  Avhich  has  come  to  sustain 
an  increasing  importance  to  the  agriculture  of  New  York,  as 
well  as  to  that  of  man}^  other  States.  If  you  were  to  step 
into  the  alfalia  field  of  the  New  York  Agricultural  Experi- 
ment Station,  and  dig  up  the  root  system  of  a  single  })lant, 
you  would  find  attached  to  the  roots  small  round  bodies 
called  nodules,  which  are  characteristic  not  only  of  this  plant 
but  of  all  other  species  of  the  leguminous  family.  It  has 
been  found  to  be  true  that,  when  the  roots  of  alfalfa  plants 
or  other  legumes  otow  in  a  medium  devoid  of  certain  minute 
organisms,  these  nodules  do  not  form,  and  the  plants  often 
do  not  prosper ;  and  that  the  introduction  of  the  organism 
into  such  a  medium  causes  the  nodules  to  develop  in  great 
abundance,  with  a  corresponding  improvement  in  the  color 
and  growth  of  the  alfalfa  or  other  leguminous  plants.  The 
presence,  then,  of  these  bodies  on  the  roots  of  the  legumes 
is  a  sure  indication  as  to  whether  the  soil  in  which  the  plant 
is  growing  is  inhabited  by  the  organisms  Avhich  somehow 
associate  themselves  with  the  plant,  and  impart  to  it  the 
power  to  take  up  atmospheric  nitrogen.  It  appears  to  be 
true,  as  shown  by  attempts  to  introduce  alfalfa  widely 
throughout  certain  States,  that  some  soils  are  not  fitted  for 
the  production  of  alfalfa,  api)arently  in  some  instances 
Ijecause  they  are  not  charged  with  the  organisms  which  main- 
tain an  existence  in  connection  with  the  alfalfa  plant. 
Through  a  process  of  reasoning  which  certainlj-  is  quite 
obvious,  there  has  arisen,  in  the  State  of  New  York  at  least, 
a  practice  known  as  soil  inoculation.  The  cheap  and  prac- 
tical way  of  doing  this  is  by  transferring  to  a  field  on  which 
it  is  desired  to  grow  alfalfa  for  the  first  time  a  (|uantity  of 
soil  from  some  other  field  whcM-e  alfalfa  has  maintained  a  suc- 
cessful existence.  You  ask  if  beneficial  results  have  followed 
from  this  practice.  Not  always,  but  decidedly  so  in  some 
cases.  For  instance,  the  New  York  Agricultural  Ex})eri- 
ment  Station  has  this  year  conducted  some  experiments  on 
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the  liijlit  soils  of  Lon<j^  Island.  Alfalfa  has  been  sown  with 
no  application  of  any  kind,  with  the  application  of  lime 
alone,  and  with  the  application  of  both  lime  and  soil  from 
the  alflilfa  fields  on  the  experiment  station  farm.  I  should 
explain  that  the  reason  for  using  lime  is  the  old  and  some- 
what persistent  view  that  the  bacteria  which  associate  them- 
selves with  the  legumes  require  a  soil  vnth  a  neutral  or 
slightly  alkaline  reaction,  rather  than  one  with  an  acid  reac- 
tion, the  latter  condition  being  considered  unfavorable  for 
their  development.  The  results  of  our  observations  for  the 
season  of  1904  are  that  the  application  of  the  alfalfa  soil  from 
our  alfalfa  fields  has  greatly  promoted  the  welfare  of  the 
plants  growing  on  Long  Island,  but  the  benefits  of  lime  are 
not  so  evident.  These  observations  are  ratified  by  similar 
ones  in  other  parts  of  the  State  and  in  other  States;  while, 
on  the  other  hand,  certain  experiments  show  no  advantage 
from  soil  inoculation,  the  plants  prospering  on  the  experi- 
mental field  without  any  application  whatever. 

The  relation  of  these  facts  to  fertility  problems  I  under- 
stand to  be  the  following  :  — 

It  has  been  clearly  shown,  I  think,  that  leguminous  plants, 
when  not  supplied  with  sufficient  available  soil  nitrogen  for 
full  development,  and  when  properly  associated  with  certain 
minute  forms  of  life,  have  the  power  of  utilizing  atmospheric 
nitrogen.  This  nitrogen,  M^hen  stored  in  the  plant,  becomes 
available  to  subsequent  cereal  crops  either  through  the  ma- 
nure heap  or  through  the  decomposition  of  the  leguminous 
roots  in  the  soil.  We  have  here  a  factor  in  fertility  which, 
to  my  mind,  has  received  too  little  consideration  at  the 
liands  of  such  scientific  prophets  as  Professor  Crookes.  I 
am  hopeful  that  the  alfalfa  fields  of  New  York  will  prove 
to  be  an  important  factor  in  maintaining  soil  fertility  on 
the  nitrogen  side. 

Just  at  this  point  permit  me  to  suggest  a  caution  in  our 
positive  utterances.  Much  of  the  teaching  from  the  insti- 
tute platform,  and  possibly  even  the  utterances  of  our  colleges 
and  experiment  stations,  has  allowed  the  inference  that  all 
the  nitrogen  taken  up  by  a  leguminous  crop,  alfalfa,  clover 
or  otherwise,  is  withdrawn  frcnn  the  atmosphere  rather  than 
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from  the  soil ;  and  that  the  nitrogen  found  in  this  crop  is 
wholly  additional  to  the  stock  of  nitrogen  which  the  soil 
contained  before  the  crop  was  grown.  We  have  no  proof  of 
this,  and  any  statements  in  this  direction  are  pure  assump- 
tions. All  we  have  learned  definitely  is,  that  under  certain 
conditions  leguminous  plants  have  the  capacity  for  taking 
up  atmospheric  nitrogen  ;  but  when  the  soil  is  fairly  well 
supplied  with  available  nitrogenous  compounds,  we  do  not 
know  to  what  extent  the  legume  will  utilize  the  nitrogen  of 
the  air.  We  have  observed  this,  however :  that,  when  a 
field  of  alfalfa  is  properly  supplied  with  phosphatic  and 
potash  manures,  it  will  continue  to  })roduce  abundant  crops 
tlirough  a  long  series  of  years,  without  the  addition  of  any 
nitrogenous  fertilizers  whatever.  This  has  been  illustrated 
beyond  question  on  the  farm  of  the  New  York  Agi'icultural 
Experiment  Station.  I  wish  it  were  possible  for  the  alfalfa 
plant  to  become  extensively  used  in  the  State  of  Massachu- 
setts. To  what  extent  your  conditions  are  adapted  to  the 
growth  of  this  valuable  forage  crop  1  do  not  know. 

When  we  come  to  consider  the  question  of  bacterial  organ- 
isms, not  associated  with  the  plants  of  the  leguminous  family, 
but  which  we  have  good  reason  to  believe  may  cause  the 
fixation  of  atmospheric  nitrogen  in  the  soil,  we  are,  it  must 
be  confessed,  in  the  field  of  theory  so  far  as  practical  results 
are  concerned.  Professor  Burrill  of  Illinois,  who  is  an  ex- 
pert in  the  field  of  bacteriology,  makes  the  following  state- 
ment in  a  recent  paper  :  ' '  After  many  tests  upon  numerous 
self-inhabiting  species,  certain  kinds  of  bacteria  have  been 
found  which  undoubtedly  have  the  power  of  building  the 
aerial  nitrogen  into  combinations  which  subsequently  serve 
as  food  for  the  higher  plants.''  Professor  Burrill  subse- 
quently states  that  the  anu)unt  of  nitrogen  thus  fixed  is 
small,  and  that  exj)eriments  with  an  artificially  pre[)ared  sub- 
stance, called  alinit,  which  is  a  pure  culture  of  one  species 
of  bacteria,  have  not  shown  any  considerable  increase  in 
crops,  although  favorable  rcimrts  have  been  received  in  some 
instances. 

But  such  researches  as  these  ()\)vn  up  an  outlook  upon  great 
possibilities.     When  we  remember  that  some  of  our  soils 
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are  probably  very  generally  supplied  Avith  countless  millions 
of  these  bacteria,  and  that  there  is  some  reason  for  believing 
that  they  are  the  media  through  which  the  nitrogen  of  the 
air  is  to  some  extent  transferred  to  the  available  plant  food 
compounds  of  the  soil,  we  are  inclined  to  turn  aside  from  the 
pessimistic  prophecy  of  future  limitations  of  our  food  supply, 
to  the  more  optimistic  view  that  man  is  too  creative  and  has 
too  larsre  resources  at  his  command  to  ever  find  himself  lim- 
ited  in  the  means  of  sustenance.  Certainly  such  a  hopeful 
view  receives  some  support  from  the  fact  that  so  many  of 
our  soils  which  have  been  subject  to  the  devastations  of 
improvident  farming  have  so  long  retained  their  power  to 
produce  fairly  luxuriant  crops.  I  am  sure  it  has  occurred 
to  every  thinking  man  that  nature  must,  in  some  way  not 
yet  fully  explained,  be  defending  herself  against  man's  waste- 
ful methods. 

There  is  especial  need,  however,  that  we  should  hold  our- 
selves in  reserve  concerning  certain  phases  of  the  soil  bacteria 
discussion.  I  greatl}^  fear  that  on  the  part  of  some  popular 
writers  hypothesis  is  being  projected  into  fact,  and  that  from 
certain  data  wholly  unjustifiable  inferences  are  being  de- 
duced,—  a  danger  which  constantly  assails  us,  and  from 
which  we  have  suffered  all  along  the  line  of  the  progress  of 
agricultural  science.  Doubtless  some  of  you  have  read  an 
article  entitled  "Inoculating  the  ground,"  in  the  October 
number  of  the  "  Century  Magazine.*'  Such  a  presentation 
of  a  new  line  of  research  is  to  be  deplored.  It  reacts 
against  the  welfare  of  science,  and,  it  seems  to  me,  ought 
to  be  regarded  by  the  distinguished  scientists  whose  work 
is  discussed  as  most  unfortunate.  In  the  first  place,  the  dis- 
cussion apparently  proceeds  from  the  point  of  view  that  fer- 
tility dei)ends  solel}'  upon  the  supply  of  nitrogen  to  crops, 
and  that  when  the  nitrogen  problem  is  solved  we  have 
nothing  more  to  fear  in  our  efforts  to  feed  the  human  family, 
—  a  most  unwarranted  position.  In  the  second  place,  these 
bacteria  are  jnctured  as  remedying  all  soil  defects  and  as 
being  an  open  sesame  to  agricultural  prosperity  and  generous 
farm  profits.  Listen  to  the  following  statements  :  "  Enough 
germs  are  sent  in  each  little  package  to  inoculate  seeds  for 
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from  one  to  four  acres.  The  package  can  be  carried  in  your 
pocket,  and  yet  does  more  work  than  several  cartloads  of  fer- 
tilizer. It  costs  the  government  less  than  four  cents  a  cake, 
or  less  than  a  cent  an  acre,  and  saves  the  farmer  thirty  or 
forty  dollars,  which  he  would  have  to  spend  for  an  equal 
amount  of  fertilizer."  "If  Malthus  were  living,  he  would 
have  to  revise  his  calculation  of  the  time  when  the  w  orld 
will  be  so  crammed  with  people  that  it  cannot  feed  them." 
Mention  is  made  of  a  Maryland  farmer  who  inoculated  an 
alfalfa  field  with  marked  benefit  to  the  crop,  —  an  experience 
in  nowise  unique  at  the  present  time ;  but  note  the  com- 
ments :  '  This  Maryland  farmer  had  formerly  been  able  to 
cultivate  only  one-third  of  his  land  ;  he  had  been  obliged 
to  abandon  two-thirds  because  of  the  hopelessness  of  getting 
anything  from  it.  Xow,  at  no  expense  to  himself  and  at 
trivial  amount  of  laljor,  he  had  reclaimed  the  worthless  two- 
thirds,  and  made  it  more  productive  than  the  other  third. 
He  has  increased  the  yield  of  his  farm,  his  income,  fivefold ; 
a  generous  living  is  now  before  him."  "  Nearly  every  State 
has  its  worn-out  farming  land,  bringing  despair  to  the  econo- 
mist who  laments  our  careless  handling  of  the  fields,  and 
who  wonders  how  the  country  will  support  the  hundreds  of 
millions  soon  to  be  ours.  The  bacteria  means  intensive 
cultivation  with  a  vengeance,  and  should  give  him  hope." 

Such  generalizations  as  these  may  do  for  sensational  mag- 
azine writing,  in  order  to  inflame  the  imagination  of  readers, 
but  they  do  not  fairly  represent  our  present  state  of  knowl- 
edge as  to  the  practical  value  of  soil  inoculation  with  certain 
forms  of  bacteria.  The  fact  probably  is  that  many  of  the 
older  cultivated  lands  of  this  country  are  thoroughly  seeded 
with  those  l)acteria  Avhich  maintain  a  s^^mbiotic  relation  to 
our  more  common  legumes,  such  as  the  clovers,  beans  and 
peas.  If  red  clover  fails  on  a  given  piece  of  land,  it  is 
entirely  possible,  or  even  probable,  that  the  soil  environ- 
ment is  unfavorable  to  the  clover  plant,  either  as  to  food, 
root  distribution  or  in  some  other  particular.  The  improve- 
ment of  the  clover  crop  in  such  cases  will  not  be  brought 
about  by  adding  more  bacteria  to  those  already  present  in 
the  soil,  l)ut  by  improving  the  soil  conditions  through  tillage, 
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manuring,  liming  or  in  some  other  way.  The  suggestion 
that  the  distribution  of  certain  forms  of  bacteria  for  appli- 
cation to  the  soil  is  going  to  cause  the  growth  of  wonderful 
crops,  render  fertilizers  unnecessary,  overcome  the  untoward 
soil  conditions  brought  about  by  unwise  methods,  and 
thereby  revolutionize  farming,  is  arrant  nonsense.  Soil  bac- 
teria are  not  a  cure-all  for  the  ills  of  agriculture.  Probably 
the  introduction  of  certain  new  crops  will  be  much  aided  by 
soil  inoculation,  as  seems  to  be  shown  by  our  experiences 
with  alfalfa  and  the  soy  l)ean.  But  in  any  case  soil  inocu- 
lation is  a  single  factor  in  crop  production,  success  resting 
largely,  in  the  case  of  our  long-cultivated  legumes,  upon 
soil  management,  and  not  upon  a  tube  full  of  organisms. 
This  is  not  said  as  an  attempt  to  minimize  in  the  least  the 
importance  of  the  investigations  in  question ;  they  are  of 
great  value,  and  reflect  much  credit  upon  the  scientists  who 
have  secured  for  us  this  marvellous  insight  into  nature's 
methods. 

In  view  of  what  I  have  said,  you  are  doubtless  wondering 
what  conclusions  I  shall  reach  concerning  certain  specula- 
tions that  have  been  recently  placed  before  us  by  another 
great  scientific  bureau,  —  conclusions  bearing  directly  upon 
your  practical  relations  to  the  maintenance  of  farm  fertility 
through  the  use  of  manures,  either  commercial  or  otherwise. 

Doubtless  enough  has  been  said  about  Bulletin  No.  22, 
issued  ])y  the  United  States  Department  of  Agriculture.  It 
is  not  strange  that  this  publication  should  have  attracted  a 
great  deal  of  attention,  partly  because  of  its  source  and  partly 
because  of  the  radical  character  of  its  statements.  The  un- 
informed were  alarmed  by  its  conclusions,  and  those  well 
informed  felt  that  in  this  publication  the  fundamentals  of 
scientific  demonstration  had  been  ignored,  and  that  doctrines 
had  been  promulgated  which  would  be  confusing  rather  than 
helpful  to  practical  discussions,  —  even  possibly  antagonis- 
tic to  the  encouragement  of  sound  practice.  The  general 
trend  of  this  bulletin  was  to  emphasize  soil  conditions,  and 
minimize  the  importance  of  soil  composition.  It  was  an 
emphatic  reaction  against  older  views  that  were  possibly  as 
irrational  and  incomplete  as  many  of  us  believe  those  of  the 
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bulletin  in  question  to  be.  But  avo  should  endeavor  to  hold 
ourselves  in  an  impartial  attitude  of  mind,  and  not  alloAv  the 
real  lessons  of  this  discussion  to  be  missed. 

The  public  is  certainly  justified  in  gaining  the  impression 
from  readino;  this  bulletin  that  there  are  few  soils  which  will 
not  sustain  satisfactor}^  crop  production  indefinitely,  pro- 
vided proper  physical  conditions  exist,  and  a  suflicient  water 
supply  is  available.  In  support  of  this  statement,  I  quote 
from  the  bulletin  in  question  :  "  Apparently,  therefore,  all 
these  soils  are  amply  supplied  with  the  necessary  mineral 
plant  foods,  and  these  plant  foods  are  not  in  themselves  a 
matter  of  such  paramount  importance  to  the  agriculturist, 
for  their  supply  as  regards  the  plant  is  determined  by  the 
suppl}^  of  soil  moisture  which  the  crop  can  obtain  from  the 
soil."  "  It  appears,  further,  that  practically  all  soils  contain 
sufficient  plant  food  for  good  crop  yield,  that  this  supply  will 
be  indefinitely  maintained,  and  that  the  actual  yield  of  plants 
adapted  to  the  soil  depends  mainly,  under  favorable  climatic 
conditions,  upon  the  cultural  methods  and  suitable  crop  rota- 
tion." It  is  natural  that  when  the  practitioner's  attention 
has  been  called  to  these  statements  he  should  at  once  ask 
whether  the  teachers  of  agricultural  science  have  been  wrong 
in  urging  as  conditions  of  first  importance  the  careful  pres- 
ervation of  farm  manures  and  the  judicious  use  of  commer- 
cial fertilizers ;  whether,  if  the  soil  had  been  properly 
managed,  its  fertility  would  not  have  been  maintained 
without  any  attempt  to  reinforce  certain  of  its  constituents. 

It  is  important,  therefore,  for  us  to  inquire,  and  I  think 
Ave  may  do  this  Avithout  entering  into  unfair  or  unkind  criti- 
cism, Avhether  the  status  of  scientific  knoAvledge  and  the  data 
which  are  presented  in  Bulletin  No.  22  justify  any  important 
readjustment  of  existing  thought  touching  the  maintenance 
of  soil  fertility.  The  authors  of  the  bulletin  reach  their 
conclusions  partly  through  the  consideration  of  pre-existing 
knowledge  or  theory,  and  partly  from  data  Avhich  are  the 
result  of  their  OAvn  investigations,  I  have  tried  to  give  this 
bulletin  careful  and  impartial  study,  and  I  am  unable  to  see 
Avhy  the  folloAA^ng  is  not  a  fair  analysis  of  the  reasoning 
which  tlie  authors  adopt.     If  I  may  use  the  terms  of  formal 
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logic,  I  would   «ay  that  their  syllogism   is  practically  the 
followino^ :  — 

1.  Plants  feed  entirely  upon  the  materials  dissolved  by 
soil  water,  and  the  plant  roots  do  not  function  in  making  the 
solutions  u})on  which  the  plant  feeds. 

2.  The  fertility  of  soils  —  that  is,  their  crop-producing 
power  —  has  "no  apparent  relation  to  the  dissolved  salts 
of  the  soils  "  (in  water)  as  determined  by  methods  devised 
by  the  authors. 

3.  Therefore,  practically  all  soils  will  remain  indefinitely 
fertile  so  long  as  right  physical  conditions  and  a  sufficient 
supply  of  water  are  maintained.  This  is  a  remarkable  syl- 
logism,—  remarkable  in  its  premises  as  well  as  in  its  con- 
clusion.    The  first  weakness  lies  in  the  premises. 

It  yet  remains  to  be  proved  that  the  present  belief  of 
plant  physiologists  in  the  power  of  plants  to  make  their  own 
solutions  of  plant  food  is  erroneous.  Certainly  we  have  no 
demonstration  that  the  soil  water  is  the  sole  source  of  a 
plant's  food,  and  there  are  many  facts  which  inferentially, 
at  least,  indicate  that  our  present  views  are  correct.  I  have 
personally  observed  the  fact  that  plants  belonging  to  the 
Cruciferous  family  are  able  to  secure  their  needed  supply  of 
phosphoric  acid  from  the  crudest  and  most  insoluble  materi- 
als,—  a  power  which  seems  to  be  very  largely  wanting  in 
Graminaceous  plants.  Observations  of  this  kind  have  been 
repeatedly  made  in  forcing-house  experiments  of  the  most 
exact  character,  and  which  are  ratified  ])y  the  experiences  of 
field  culture  in  the  application  of  crude  phosphates  to  tur- 
nips. How  shall  we  explain  these  observations,  unless  we 
decide  that  one  class  of  plants  has  a  feeding  power  unlike 
that  of  another  class?  It  is  idle,  with  our  present  knowl- 
edge, to  declare  that  the  ability  of  one  plant  to  secure  its 
food  where  another  one  would  starve  is  due  Avholly  to  a 
more  sympathetic  environment  for  the  one  plant  than  for 
the  other ;  it  is  much  more  rational  to  conclude  that  one 
plant  has  a  feeding  power  unlike  the  other.  If,  then,  the 
plant  itself  is  a  factor,  we  step  outside  of  the  jiiere  question 
of  soil  solutions. 

In  the  second    place,   docs  the   method   of  testing  soils, 
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adopted  by  the  authors  in  Bulletin  No.  22,  viz.,  the  treat- 
ment of  a  given  weight  of  soil  with  a  given  volume  of  water 
for  a  brief  period  of  time,  actually  test  the  ca})acity  of  the 
soil  for  sustaining  plant  growth,  even  if  the  soil  solution  is 
the  sole  source  of  the  plant's  sustenance?  In  answering 
this  question  I  cannot  do  better  than  to  quote  from  a  recent 
editorial  in  the  "Country  Gentleman:"  "It  is  confessed 
that  the  method  '  does  not  tell  us  what  concentration  or 
exact  composition  of  the  soil  solution  in  situ  has,'  and  cer- 
tainly the  analytical  procedure  reveals  nothing  as  to  how 
rapidly  or  how  continuously  the  soils  in  question  will  give 
up  water-solul)le  material  to  meet  the  needs  of  a  rapidly 
growing  crop.  While  there  may  be  justification  for  assert- 
ing that  the  weakest  solutions  obtained  by  the  Bureau  of 
Soils  will  support  plant  growth  when  constantly  renewed, 
nothing  whatever  is  shown  as  to  possibility  of  such  renewal 
in  any  given  case,  and  no  data  are  presented  which  show 
the  effect  of  the  composition  of  the  soil  on  the  rate,  perma- 
nence and  character  of  such  renewal.  The  assumptions  of 
the  bulletin  are  to  the  effect  that  in  any  soil  such  a  renewal 
will  take  place  with  sufficient  rapidity  to  meet  the  needs  of 
crops  under  all  conditions  of  growth  when  the  water  supply 
is  abundant.  Is  not  this  dangerous  ground  on  which  to 
advijcate  a  reversal  of  our  attitude  toward  the  economics  of 
plant  nutrition  ?  The  premises  involved  in  the  above  absurd 
syllogism  are  not  supported,  and,  even  if  supported,  are 
insufficient,  and  the  reasoning  is  therefore  not  convincing." 

The  authors  of  Bulletin  No.  22  seemed  to  be  fully  aware, 
as  certainly  they  must  be,  of  the  marked  results  which  for 
many  years  have  followed  the  use  of  farm  manures  and 
connnercial  fertilizers ;  but  they  attempt  to  explain  these 
results  on  other  grounds  than  that  manures  and  fertilizers 
add  to  the  soil  certain  constituents  which  previously  existed 
there  in  insufficient  quantities.  Their  explanation  seems  to 
be  that  the  fertilizers  modify  the  physical  characteristics  of 
the  soil  or  the  chemical  nature  of  the  soil  solutions,  so  that 
the  water  supply  is  improved,  and  the  soil  becomes  a  more 
sympathetic  environment  for  the  roots  of  the  growing  plant. 
To  this  point  I  shall  refer  later. 
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But,  notwithstanding  the  fact  that  .some  of  the  teachings 
of  this  bulletin  have  been  very  generally  rejected,  many  of 
the  considerations  urged  in  its  pages  are  of  first  importance 
to  the  farmer.  There  is  not  the  slightest  doubt  but  that  soil 
sterility  is  very  often  due,  not  to  a  lack  of  any  of  the  con- 
stituents of  the  soil  necessary  to  plant  growth,  but  to  un- 
favorable phj^sical  conditions  or  an  insufficient  W'atersupph\ 
Without  question  the  farmers  of  this  country  have  expended 
millions  of  dollars  in  attempting  to  do  what  might  more 
cheaply  and  more  efficiently  have  been  accomplished  by 
proper  tillage  and  a  rational  system  of  rotation  of  crops, 
often  by  the  introduction  of  organic  matter  into  the  soil. 
There  is  no  excuse  for  us  if  we  do  not  now  give  to  the  term 
fertilit}^  a  more  comprehensive  meaning  than  has  hitherto 
prevailed.  It  must  be  made  to  include  water  supply,  soil 
color  and  temperature,  as  well  as  soil  composition.  The 
effects  of  poor  soil  management  are  not  likely  to  be  rem- 
edied with  a  bag:  of  fertilizer,  and  there  are  hundreds  of 
farmers  who  have  conclusivel}^  shown  that  the  bag  of  fertil- 
izer has  not  been  an  essential  factor  in  their  success. 

In  view  of  the  agencies  which  we  now  recognize  as  in- 
volved in  soil  fertility,  is  any  less  significance  to  be  attached 
to  the  use  of  farm  manm-es  and  purchased  fertilizers?  Shall 
we  continue  to  urge  the  importance  of  animal  husbandry 
and  the  careful  saving  of  all  kinds  of  home-produced  ma- 
nures, and  shall  we  still  encourage  the  judicious  use  of  com- 
mercial manures?  There  certainly  can  be  no  question  as  to 
the  profits  which  have  resulted  very  generally  from  the  use 
of  fertilizers  of  all  kinds  ;  this  is  a  fact  not  to  be  ignored, 
whatever  we  may  regard  as  the  explanation  of  the  results  of 
such  practice.  At  the  same  time,  if  by  any  other  means 
we  are  able  to  maintain  soil  fertility  and  produce  satis- 
factory crops,  there  are  certain  expenses  attached  to  the 
purchase  of  manurial  substances  which  we  might  as  well 
avoid . 

Much  depends  upon  what  is  the  real  explanation  of  the 
effect  upon  the  soil  of  organic  manures,  as  well  as  those 
which  we  ordinarily  know  as  commercial.  The  soil  physi- 
cist concedes  the  value  of  farm  manures  when  applied  to  the 
soil,  but  he   explains   their  influence   by  stating  that  they 
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improve  the  physical  condition  of  the  soil.  A  strenuous 
advocate  of  the  position  taken  in  Bulletin  No.  22  said  to  me 
that  he  would  use  all  the  farm  manures  possible  on  the  soil 
of  Long  Island,  which  is  notably  light  and  over  many  areas 
is  of  a  very  low  degree  o'f  fertility  ;  but  this  advocate  of  the 
dominance  of  soil  physics  declared  he  would  not  use  such 
maimres  because  of  the  nitrogen,  phosphoric  acid  and  potash 
which  they  contain,  but  because  they  consist  largely  of 
organic  matter.  For  myself,  I  am  not  prepared  to  abandon 
the  old  theories  of  feeding  plants.  Indeed,  there  is  little 
reason  for  forsaking  some  of  the  fundamentals  of  plant  nutri- 
tion as  we  now  understand  them.  Who  has  not  seen  the 
roots  of  a  plant  centring  around  a  bone  which  has  been 
buried  in  the  soil.  Is  this  because  of  a  better  soil  texture? 
What  intensely  luxuriant  growth  is  induced  where  the  car- 
cass of  an  animal  has  been  buried  !  Is  this  due  to  better 
water  supply,  finer  texture  of  the  soil,  or  any  other  condi- 
tion excepting  that  of  an  over-abundant  supply  of  plant  food  ? 
What  marked  etfects  follow  the  application  of  nitrate  of  soda 
to  a  field  of  wheat,  not  only  increasing  very  materially  the 
growth  of  straw,  but  causing  a  much  darker  foliage  !  Have 
two  or  three  hundred  pounds  of  nitrate  of  soda  so  materially 
modified  the  water  supply  or  the  physical  conditions  of  an 
acre  of  land  as  to  cause  this  marked  result?  We  have  all 
of  us  noticed  that  where  the  old-fashioned  and  somewhat 
irrational  method  of  dropping  a  handful  of  fertilizer  in  a  hill 
of  corn  or  potatoes  has  prevailed,  spots  of  luxuriant  growth 
have  been  seen  in  the  grass  field  for  several  successive  years. 
Are  these  merely  spots  of  favorable  soil  texture  and  water 
supply?  Is  it  fair  to  say  that  in  the  Lawes  and  Gilbert's 
notable  experiments  the  decreasing  yield  of  wheat  on  the 
umnanured  plots  and  the  persistent  or  increased  produc- 
tion on  those  which  have  received  commercial  fei-tilizers  are 
wholly  due  to  a  nu)dificati<)n  of  physical  conditions?  Is  the 
fertility  of  farms  which  have  been  well  managed  and  well 
fertilized  due  wholly  to  a  deference,  conscious  or  uncon- 
scious, to  the  principles  of  soil  physics,  and  is  the  sterility 
of  the  farm  which  we  call  exhausted  wholly  a  matter  of  water 
supply  and  soil  texture  and  temperature?  To  conclude  that 
in  till  these  instances  Avliidi   T  have  numtioncd  the  su])ply  of 
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available  plant  food  lias  had  nothing  to  do  with  the  pros- 
perity of  the  farm  cro})s,  is  to  believe  in  an  absurd  proposi- 
tion. The  inijKjrtance  of  water  supply  is  conceded,  the 
necessit}^  for  the  proper  tillage  and  rotation  of  crops  is  not 
disputed  ;  but  it  is  an  almost  universal  experience  that  even 
when  nature  is  kind  with  her  downfall  of  rain,  and  when  the 
farmer  exercises  the  very  best  skill  which  is  available  in  culti- 
vating his  land,  there  is  still  a  large  influence  to  be  attributed 
to  the  supply  of  plant  food  which  is  introduced  into  the  soil. 
When  some  scientist,  by  irrigation  and  by  the  introduction 
into  the  soil  of  organic  matter  containing  no  nitrogen,  phos- 
phoric acid  or  potash,  and  without  the  use  of  any  purchased 
plant  food  whatever,  accomplishes  continuous  successful  crop 
production  on  some  of  the  sandy  plains  of  Massachusetts  or 
New  York,  then,  and  then  only,  will  we  conclude  that  the 
fertilizer  trade  is  a  great  mistake,  and  that  farmers  need  only 
be  solicitous  about  water  and  texture. 

Please  do  not  understand,  however,  that  I  come  here  to 
defend  the  use  of  commercial  fertilizers  as  now  practised  by 
a  large  percentage  of  farmers.  The  way  in  which  commer- 
cial manures  have  been  used  has  to  a  large  extent  always 
been  irrational,  and,  so  far  as  I  can  see,  is  likely  to  be  irra- 
tional in  some  measure  for  a  Ions'  time  to  come.  Permit 
me  to  illustrate  what  I  mean  by  citing  the  conditions  M'hich 
exist  in  the  State  of  New  York.  There  have  been  registered 
for  sale  in  that  State  for  the  year  1904  not  far  from  GOO 
brands  of  fertilizers.  These  mixtures  of  compounds  of  nitro- 
gen, phosphoric  acid  and  potash,  bearing  all  kinds  of  names, 
present  a  greatly  varied  composition, — indeed,  they  run 
the  Avhole  ganmt  of  possibilities  in  their  proportions  of  the 
three  valuable  ingredients ;  and  I  am  unable  to  see,  after 
giving  the  matter  much  consideration,  how  these  mixtures, 
outside  of  a  few  cases  of  special  fertilizers,  are  in  any  way 
intelligently  correlated  to  the  needs  of  A^arious  classes  of 
farmers,  or  of  any  particular  class. 

Some  years  ago  I  had  the  honor  to  address  this  body  on 
the  subject  of  connnercial  plant  food.  At  that  time  I  very 
emphatically  urged  upon  your  attention  what  seemed  to  me 
to  be  an  important  fact,  viz.,  that  farmers  were  ver}^  gener- 
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ally  failing  to  make  an  intelligent  study  of  the  needs  of  their 
particular  farms,  and  were  buying  such  fertilizers  as  the 
manufacturers  ha})pened  to  put  in  their  hands,  without  any 
clear  conception  as  to  whether  these  mixtures  were  efficiently 
and  economically  strengthening  the  fertility  of  the  soils  under 
their  control.  Eight  years  have  now  passed,  and  I  must 
confess  that  there  has  not  been  that  improvement  in  the  gen- 
eral practice  pertaining  to  the  use  of  fertilizers  that  I  had 
hoped  to  see.  The  only  general  proposition  which  to  my 
remembrance  has  ever  been  made  concerning  the  feeding 
of  plants,  and  which  appeared  to  be  based  upon  scientific 
facts,  was  made  by  the  late  Professor  Stockbridge,  who 
advocated  the  compounding  of  manures  in  accordance  with 
the  amounts  of  ingredients  withdrawn  from  the  soil  by  crops. 
On  this  basis  mixtures  known  as  the  Stockbridge  manures 
were  placed  upon  the  market.  They  were  of  high  grade  in 
texture  and  quality,  and  certainly  were  efficient,  but  of 
doubtful  economy.  L^nless  I  mistake  the  tendencies  of  agri- 
cultural practice,  the  trend  of  opinion  has  been  away  from 
these  mixtures  during  the  past  several  years. 

It  is  clear,  I  think,  in  view  of  our  new  factors  of  knowl- 
edge, previously  referred  to,  that  we  should  very  largely 
abandon  the  mathematical  basis  of  feeding  plants.  There 
is  no  force,  certainly  no  business  wisdom,  in  the  proposition 
that  we  shall  add  potash  to  a  soil  rich  in  potash,  for  fear  that 
it  will  some  time  become  exhausted  below  the  point  of  luxu- 
riant crop  production.  When  the  soil  needs  potash,  let  us 
add  it,  but  not  until  then.  The  rational  thing  for  the  farmer 
to  do  is  to  so  maintain  the  land  mider  his  control  that  it  is 
prepared  for  the  i)roduction  of  the  crop  which  he  desires  to 
grow.  In  other  words,  he  is  to  make  good  the  deficiencies 
of  the  soil  when  used  for  a  particular  purpose.  The  needs 
of  the  plants  to  be  grown  must  be  considered,  of  course, 
but  our  work  is  to  prepare  our  fields  to  meet  these  needs. 

But  I  am  met  with.the  old  and  somewhat  stale  objection 
that  farmers  do  not  know  the  needs  of  their  land,  and  cannot 
learn  them.  What  a  low  ideal  this  is  to  present  to  agricul- 
tural practice  !  The  fact  is,  some  of  our  more  intelligent 
agriculturists,  especially  those  producing  fruit,  are  buying 


142  BOARD    OF    AGRICULTURE.      [Pub.  Doc. 

fertilizers  with  reference  to  what  they  have  learned  by  expe- 
rience to  be  their  real  needs  ;  it  may  be  potash  in  one  case, 
phosphoric  acid  in  another  or  nitrogenous  compounds  in 
another.  These  men  have  by  observation  discovered  what 
tire  the  applications  which  return  profit,  and  at  present  they 
are  not  troubling  themselves  about  complete  manures  or  any 
other  theoretical  considerations.  Those  farmers  who  do  not 
know  the  needs  of  their  soil,  and  take  no  pains  to  learn 
them,  —  for  they  certainly  may  learn  them  in  a  very  prac- 
tical way, — are  paying  the  penalt}^  of  ignorance. 

I  think  that  perhaps  it  is  due  to  you,  after  this  somewhat 
rambling  address,  that  I  shall  lay  before  you  what  I  regard 
as  the  best  agricultural  creed  ^\  ith  reference  to  soil  man- 
ao'ement  that  can  be  formulated  in  the  lioht  of  existing 
knowledge  :  — 

1.  Thorough  tillage,  with  efficient  machinery,  to  be  given 
if  possible  when  the  moisture  conditions  of  the  soil  admit 
of  satisfactory  pulverization. 

2.  Frequent  surface  tillage  at  times  of  scanty  rainfall,  in 
order  to  conserve  the  supply  of  soil  moisture. 

3.  A  sufficiently  rapid  rotation  of  crops  to  insure  good 
soil  texture,  to  allow  the  necessarj^  frequency  of  applying 
fertilizing  material,  and  as  a  main  result  to  secure  a  paying 
stand  of  crops. 

4.  The  introduction  into  the  soil  at  frequent  intervals  of 
an  amount  of  organic  matter  necessary  to  proper  soil  texture 
and  water-holding  power,  either  by  application  of  farm 
manures,  by  plowing  under  soiling  crops  or  by  the  rotting 
of  the  turf. 

5.  The  scrupulous  saving  of  all  the  excrement  of  farm 
annuals,  both  solid  and  liquid. 

6.  The  purchase  of  plant  food  with  due  reference  to  the 
needs  of  the  farm  and  to  the  system  of  farm  management 
prevailing. 

7.  The  maintenance  in  the  soil  of  those  conditions  of 
drainage  and  aeration  \vhicli  })romote  the  growth  of  desirable 
soil  organisms,  and  the  introduction  into  the  soil,  when 
necessary,  of  such  organisms  as  are  essential  to  the  growth 
of  particular  plants. 
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The  Chair.     Discussion  is  now  in  order. 

Mr.  A.  M.- Lyman  (of  Montague).  Would  the  lectiu^er 
cultivate  in  rotation  crops  of  tobacco  and  onions,  for  in- 
stance? In  the  Connecticut  valley  we  have  learned,  after 
lono-  vears  of  experiment,  that  Ave  get  better  crops  of  onions 
and  tobacco  when  continued  on  the  same  fields.  Also,  isn't 
it  a  good  idea  for  farmers  to  make  their  own  soil  tests,  but 
on  a  smaller  scale?  Can  we  not  easily  find  out  what  our 
soils  need? 

Dr.  Jordan.  In  regard  to  the  question  of  tobacco  and 
onions,  I  didn't  mean  by  proper  rotation  of  crops  that  you 
should  always  rotate ;  but  in  general  farming,  the  general 
management  of  land  for  the  dairy  farm,  there  is  no  question 
but  that  there  is  such  a  thing  as  the  "proper  rotation  of 
crops."  But  I  must  beg  to  be  excused  from  going  into  the 
question  of  tobacco  and  onions,  as  I  don't  know  very  much 
about  them. 

In  regard  to  soil  tests,  I  get  a  great  many  requests  for 
soil  analysis,  and  they  are  mostly  from  city  people.  "I  pro- 
pose to  grow  onions  ;  will  you  please  tell  me  whether  I  can 
or  not?"  And  they  enclose  a  thimbleful  of  soil.  I  always 
write  back  and  say,  "This  soil  analysis  is  not  at  all  com- 
petent to  tell  you  whether  you  can  grow  a  crop,  or  even  tell 
you  what  you  can  put  on  the  soil  to  make  it  more  fertile.'' 
In  general,  soil  analyses  are  to  be  advocated.  I  don't  mean 
tliat  from  soil  tests  a  man  can  learn  everything,  but  I  do 
mean  to  say  that  where  he  applies  nitrogen  alone,  or  potash 
alone,  or  phosphoric  acid  alone,  he  soon  learns  under  his 
system  of  farming  what  things  have  a  dominant  influence  to 
bring  in  the  money. 

Some  Avill  rise  and  say  that  the  seasons  differ.  I  grant  it 
to  some  extent,  but  in  a  general  way  we  now  say  at  the 
experiment  farm  at  Geneva  that  it  is  practically  useless  for 
us  to  buy  potash.  We  do  know  that  phosphoric  acid  and 
nitrogen  are  the  two  things  that  bring  us  profits  ;  and  we  do 
know  that  when  we  are  adding  a  rich  cotton-seed  manure 
a  little  phosphoi-ic  acid  is  about  all  we  need  on  that  land. 

Mr.  C.  H.  Parker  (of  Holden).  The  lecturer  has  an- 
swered in  i)art  the  question  which  I  proposed  to  ask.     He 
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says  he  would  know.  I  was  going  to  ask  hiin  how  he  would 
know,  but  it  seems  it  is  by  experiment.  But  the  seasons 
differ,  and  the  land  differs  in  every  field  that  I  own,  I  think, 
and  I  don't  knoAV  how  I  would  know.  We  have  experiment 
stations  to  test  these  things  more  carefully,  and  tell  us  what 
we  don't  know  in  reference  to  our  land.  I  don't  believe  the 
farmers  can  find  out.  The}'^  are  not  careful  enough  to  make 
these  experiments  so  they  would  know  anything  about  them 
from  one  year  to  another. 

Dr.  Jordan.  You  have  touched  upon  one  of  the  difficult 
things,  —  that  is,  just  how  far  an  experiment  station  might 
serve  you  in  determining  or  solving  some  of  your  business 
problems  on  your  own  farm.  There  is  a  certain  limit  be- 
yond which  we  cannot  go.  I  don't  believe  it  is  within  the 
province  of  any  experiment  station  to  tell  you  whether  you 
Avould  better  keep  milch  cows  or  raise  pigs.  I  don't  be- 
lieve it  is  Avithin  the  province  of  an  experiment  station  to 
tell  you  how  much  you  ought  to  feed  your  cows.  It  may 
give  you  certain  general  principles  and  certain  fundamental 
facts ;  but,  if  I  were  getting  8  cents  a  quart  for  my  milk,  I 
would  feed  differently  than  if  I  were  getting  90  cents  a  hun- 
dred pounds.  I  Avould  feed  them  well  at  8  cents  a  quart, 
and  at  90  cents  per  hundred  I  would  feed  them  as  little  as 
possible.  I  don't  believe  it  is  possible  for  an  experiment 
station  to  experiment  with  fertilizers  so  generally  that  it 
would  be  able  to  tell  so  and  so,  after  he  has  managed  that 
farm  for  some  time,  just  what  he  ought  to  use  on  it.  It  de- 
pends on  his  system  in  using  the  farm.  I  know  that  is  a 
hard  thing  to  say,  and  it  is  not  very  satisfying  to  say  it,  but 
it  is  the  best  I  can  do. 

Mr.  Edmund  Hersey  (of  Hingham).  I  think  there  is  no 
trouble  in  a  farmer  findinsf  out  what  his  land  wants.  He  can 
test  it  himself  a  good  deal  better  than  can  the  experiment 
station  a  hundred  miles  off.  I  have  tested  my  farm,  and  it 
has  saved  me  a  good  many  dollars.  It  is  by  trying  different 
(juantities  of  the  three  articles,  one  year  after  another,  and 
then  striking  a  balance.  By  keeping  an  exact  account,  you 
can  tell  Avhat  your  ground  will  grow.  I  don't  go  to  a  man 
one  hundred  miles  off,  and  ask  him  to  mix  my  fertilizer ; 
I  don't  believe  he  knows  how. 
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jVli-.  Wm.  H.  Bowker  (of  Boston).  I  don't  think  I 
should  have  projected  myself  into  this  discussion  if  the 
manufacturers  had  not  been  pretty  severely  criticised  by  the 
lecturer,  as  you  have  all  heard.  Apparently  we  are  in  a 
tight  place.  We  want  to  do  what  is  right,  and  we  ask  the 
doctors  to  tell  us  what  to  do,  and  they  don't  dare  to  tell  us. 
Even  the  good  doctor  here  admits  that  he  has  not  the  courage 
to  tell  the  farmers  what  to  do,  — that  he  is  not  the  man  to 
prescribe.     Who,  then,  is? 

There  are  great  manufacturers  of  proprietary  medicines, 
and  the  leading  physicians  of  the  country  are  prescribing 
these  medicines.  Why?  Because  they  are  put  up  in  a  large 
way  on  known  definite  formulas,  which  are  printed  on  the 
packages,  and  are  manufactured  from  drugs  of  known  purity 
and  strength  ;  and  the  doctors  believe  it  is  safer  to  prescribe 
these  things  than  to  trust  theh'  prescriptions  to  the  average 
druggist.  We  are  in  the  position  of  the  men  who  are  manu- 
facturing these  proprietary  medicines,  where  the  formulas  or 
analyses  are  known  and  printed  on  the  package. 

You  come  to  us  and  ask  us  to  give  you  something  with 
which  to  grow  a  crop.  We  turn  to  the  scientific  man, — 
the  doctor,  —  and  ask  him,  and  he  has  no  answer.  What 
do  you  think  of  the  phvsician  who  tells  you  at  your  bedside 
that  quinine  and  iron  are  good  tonics,  and  then  leaves  3^ou 
without  giving  you  the  form  and  the  proportion?  You 
Avouldn't  employ  him  longer,  would  you  ?  You  require  that 
he  shall  prescribe  for  you  a  definite  form  and  a  definite 
quantity.  Each  of  you  has  his  own  peculiar  characteristics, 
but  your  physician  prescribes,  nevertheless,  and  his  judg- 
ment is  based  upon  his  experience  and  the  experience  of 
others  in  his  profession. 

Professor  Stockbridge,  who  died  a  f(Mv  months  ago,  said 
that  there  were  many  things  in  the  fertilizing  of  crops  which 
we  did  not  know  about,  but  which  he  hoped  time  would 
solve.  Nevertheless,  he  took  the  crop  as  his  basis  and  said  : 
"  We  will  sup})ly  it  as  far  as  we  know  how  Avitli  what  it 
n'(|uir('s  for  an  average  ci'o})  under  normal  conditions  in 
properly  balanced  manures."  That  was  a  good  starting 
point.  His  crop  formulas  were  modified  by  experiments, 
by  the  teachings  of  such  men  as  Johnson,  Sturtevant  and 
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Atwater,  and  by  the  experience  of  practical  farmers,  — 
which,  after  all,  is  about  the  only  safe  guide. 

You  come  to  me  to  know  what  to  use.  Following  the 
advice  of  the  lecturer,  I  tell  you  to  go  back  and  find  out 
what  your  soil  contains  or  what  it  lacks,  and  then  fertilize 
accordingly.  You  say:  "I  can't  do  that,  —  I  haven't  the 
time  ;  I  have  got  to  apply  something  to-day."  Then  I  say  : 
"  If  you  are  going  to  raise  corn,  we  have  found  that  a  very 
good  mixture  is  4  per  cent  ammonia,  10  per  cent  phosphoric 
acid  and  7  per  cent  potash  ;  for  potatoes  we  have  found  that 
a  mixture  of  4,  7  and  7  will  produce  good  results."  Now, 
there  is  not  a  farmer  here  to-day  but  will  use  some  kind  of 
fertilizer  next  spring,  and  I  put  it  to  you  now  :  if  you  are 
going  to  plant  potatoes,  what  will  you  apply,  and  how  much 
per  acre?     Answ^er  me,  now,  that  question. 

Mr.  Pratt.     One  ton  to  the  acre. 

Mr.  Bo^vKER.     Of  what  grade? 

Mr.  Pratt.     The  analysis  you  have  just  given. 

Mr.  BowKER.  Four,  7  and  7, — that  is  what  you  are 
going  to  apply  ? 

Mr.  Pratt.     Yes,  sir. 

Mr.  BowKER.  Now,  whatever  you  use,  whether  you  use 
one  bag  or  one  ton  per  acre,  you  have  applied  a  definite 
quantity  of  ammonia,  of  potash  and  of  phosphoric  acid. 
That  being  the  case,  is  it  not  right  for  us  to  say  to  3^ou  that 
to  the  best  of  our  knowledge  and  belief  you  should  use  cer- 
tain rational  mixtures  that  are  based  partly  upon  the  analysis 
of  the  crop  and  partly  upon  experience  ? 

I  don't  believe  altogether  in  the  economic  side  of  the 
question  that  we  have  had  presented  to  us  to-day  ;  I  don't 
believe  in  robbing  the  soil.  I  believe  it  is  better  to  return, 
as  far  as  we  are  able,  what  we  take  from  the  soil.  What  is 
the  matter  with  our  New  England  farms  to-day  ?  It  is  that 
your  grandfather  and  my  grandfather  robbed  the  land,  — 
robbed  this  generation,  —  which  in  my  judgment  they  had 
no  moral  right  to  do.  I  feel  that  it  is  our  duty  as  well  as 
good  practice  to  put  back,  as  far  as  Ave  are  able  to  know, 
what  we  have  taken  out.  Of  course  I  would  not  carry  it 
to  the  extent  of  returning  all  the  nitrogen,  because  we  know 
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that  thei'e  are  certain  classes  of  crops  that  assimilate  from 
the  great  storehouse  —  the  air  —  a  certain  portion  of  their 
nitrogen,  so  we  can  leave  some  part  or  all  of  it  out.  But 
when  we  come  to  the  mineral  ingredients,  I  believe  we  should 
return  them.  I  believe  we  owe  it  not  only  to  ourselves  and 
to  our  children  but  to  the  State  to  preserve  the  fertility  of 
our  soils  as  far  as  it  lies  within  our  power  to  do  so.  That 
man  is  a  good  citizen  who  builds  up  his  farm  and  preserves 
its  fertility,  not  only  for  himself  but  for  posterity ;  and  any 
man  who  comes  here  and  tells  you  that  j^ou  can  leave  some- 
thing out,  particularly  the  potash,  is  advising  you  to  follow 
a  wrong  principle,  in  my  judgment.  You  can  no  doubt 
leave  it  out  in  many  cases,  but  you  are  robbing  the  soil  by 
just  so  much.  In  a  word,  you  arc  taking  the  patrimony 
that  belongs  to  your  son,  as  well  as  reducing  your  own 
resources.  AYe  had  a  talk  here  yesterday  about  keeping 
our  sons  on  the  farm.  I  think  a  good  many  of  them  would 
have  stayed  on  the  farm  if  their  fathers  and  grandfathers  had 
not  robbed  it  before  they  were  born. 

I  am  very  glad  that  the  doctor  has  spoken  about  the  dig- 
nity of  the  business.  I  deplore  misrepresentation  on  the 
part  of  any  one.  I  am  very  happy  to  say  that  Massachusetts 
has  done  more  to  develop  the  fertilizer  industry  along  right 
lines  and  to  place  it  on  a  higher  level  than  any  State  in  the 
Union.  Professor  Stockbridge  and  President  Clark  went 
to  our  Legislature  thirty  years  ago,  and  secured  the  passage 
of  a  law  which  in  effect  requires  the  manufacturer  to  "  state 
what  he  sells,  and  sell  what  he  states."  That  law  was  taken 
as  the  model  for  every  fertilizer  inspection  law  in  the  United 
States,  and  it  raised  not  only  the  standard  of  the  business, 
but  of  the  men  engaged  in  it.  It  was  also  Stockbridge, 
Clark  and  Goessmann  and  their  fricnids  who  organized  the 
experiment  station  at  Amherst.  It  was  started  to  solve  just 
such  problems  as  we  have  discussed  here  to-day.  From 
the  Amherst  station  and  the  New  Haven  station  there  have 
sprung  forty-two  experiment  stations  in  this  country ;  and 
out  of  these  stations  has  grown  the  enlarged  and  im]:)rovod 
Department  of  Agriculture  at  AYashingtoii,  which  is  doing 
so  much  for  the  advancement  of  agriculture. 
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Question.  In  this  compound,  of  which  18  per  cent  is 
given,  what  is  the  other  82  per  cent?  Why  not  let  us 
have  360  pounds,  for  instance,  and  not  compel  us  to  take 
2,000? 

Mr.  BowKEii.  I  thinlv  the  doctor  here  can  explain  tliat 
better  than  1  can.  I  Avould  attemj^t  it,  but  he  is  here,  and 
he  will  give  you  the  chemistry  of  it. 

Dr.  Jordan.  It  isn't  the  lirst  time  that  the  fertilizer 
manufacturer  has  appealed  to  the  scientist  to  help  him  out 
of  a  hole.  You  needn't  lay  that  u})  against  the  fertilizer 
manufacturer,  though.  There  are  some  good  things  about 
him. 

Wh}^,  my  friend,  this  is  the  explanation.  You  see,  he 
sells  you  nitrogen,  but  he  has  got  to  have  that  hitched  to  a 
lot  of  other  stuff,  in  order  to  hold  it.  He  sells  you  phos- 
phoric acid  and  he  sells  you  potash,  but  if  he  were  to  sell 
you  actual  })hosphoric  acid  and  actual  potash,  it  would  burn 
the  skin  all  off  your  fingers,  and  would  play  all  sorts  of 
tricks  on  the  crops ;  so  he  has  to  have  them  hitched  to  some- 
thing that  makes  a  pleasant  compound  to  handle,  and  that 
the  plants  are  willing  to  take.  That  is  why  you  get  the 
rest  of  it,  with  the  exception  —  now  I  am  going  to  answer 
that  question  just  as  I  please  —  with  the  exception  that 
when  the  manufacturers  gather  the  sentiment  of  the  farmers 
that  buy  a  low-priced  fertilizer,  then  they  put  in  something. 
The}^  do  it  because  they  believe  it  expedient  in  trade,  be- 
cause the  farmer  asks  for  it. 

Mr.  BowKER.  We  sometimes  make  it  from  a  low-grade 
material. 

Dr.  Jordan.     Yes,  that  is  true. 

Mr.  E.  A.  AYaters  (of  Worcester).  I  want  to  ask  one 
(juestion,  but  before,  I  want  to  state  a  case  about  alfalfa. 
Some  five  3'ears  ago  we  cleaned  up  an  old  wood  lot  and  cul- 
tivated it  for  two  years,  —  I  think  it  is  three  years  since  we 
seeded  it.  1  don't  know  Just  the  time  of  sowing  that  alfalfa, 
but  some  of  it  came  up  there  and  fiourished,  has  done  well. 
If  we  farmers  here  in  Xew  England  would  raise  more  alfalfa, 
soy  beans,  peas  and  oats  for  our  stock,  we  wouldn't  have  to 
discuss  this  fertilizing  question  so  much  ;  we  would  be  put- 
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ting  back  into  the  land  what  our  fathers  took  from  it  years 
ago. 

Now,  I  want  to  ask  the  doctor  if  he  thinks  it  possible  to 
raise  alfelfa  on  virgin  soil  without  using  bacteria  ;  and  I 
also  want  to  ask  him  if  he  thinks  it  is  possible  to  raise  soy 
beans  here  in  New  England,  in  this  climate,  and  have  them 
come  to  maturity,  —  to  raise  beans  that  will  grow  in  their 
season  without  using  bacteria? 

Dr.  Jordan.  It  is  claimed  in  the  State  of  New  York  — 
and  I  tell  you  we  are  in  the  range  of  somewhat  uncertain 
knowledg-e  —  that  wherever  sweet  clover  is  abundant  alfalfa 
will  do  well  without  any  inoculation.  Certain  it  is  that  in 
many  places  in  New  York  where  it  was  never  grown  before 
it  grows  all  right  from  the  start,  without  any  soil  inocula- 
tion, and  in  certain  other  places  it  does  not.  I  expect  it  is 
an  experimental  question  in  the  particular  region  where  it  is 
to  be  grown. 

I  wish  that  the  alfalfa  plant  might  become  generally 
distributed  through  certain  sections  of  Massachusetts.  I 
don't  know  whether  it  can  or  not.  We  have  had  it  twenty 
years  on  our  experiment  farm.  The  only  thing  we  find  it 
necessary  to  do  to  keep  an  alfalfa  farm  going  is  to  charge 
it  with  a  certain  amount  of  acid  phosphate  or  some  other 
lime. 

Mr.  Waters.     What  do  you  mean  by  sweet  clover? 

Dr.  Jordan.  It  is  a  legume  that  grows  tall,  with  a  very 
small  white  blossom,  and  has  to  me  a  sickening  sweetish 
odor,  unpleasant. 

Prof.  Wm.  p.  Brooks.  We  grow  it  at  Amherst,  but  it 
generally  disappears  after  sowing.  There  may  be  locations 
which  I  have  never  visited  where  it  is  found,  but  in  going 
about  the  State  as  I  have,  I  have  never  seen  sweet  clover 
growing  wild. 

Dr.  Jordan.  It  is  distributed  all  through  the  State  of 
New  York,  and  it  is  claimed  there  that  where  that  is  abun- 
dant the  alfalfa  will  do  well.  On  the  experiment  farm  we 
arrange  it  in  this  way  :  we  sow  it  the  first  time  on  land  that 
has  been  cultivated  the  |)revious  year,  so  as  to  have  no 
weeds  ;  then  we  sow  it  as  early  as  we  can.     We  put  on  a  lot 
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of  seed,  30  pounds  to  an  acre,  so  as  to  have  the  stems  thick 
and  fine.  After  it  gets  to  a  certain  height  the  weeds  will 
be  higher,  and  we  cut  the  weeds  down.  In  a  season  with 
plenty  of  moisture  we  are  sometimes  able  to  get  two  good 
crops  of  alfalfa  the  first  season.  Last  year  our  old  .alfalfa 
fields  were  absolutely  killed  out,  —  our  first  experience  in 
twenty  j^ears.  We  cut  of  green  alfsilfa  from  20  to  30  tons. 
It  is  e(|ual  in  an  average  year  to  al)()ut  5  tons  of  hay.  We 
use  it  largely  for  summer  feed  for  our  dairy  cows.  It  is  sur- 
prising how  small  a  piece  of  good  alfalfa  it  takes  to  keep  ten 
cows.  We  cut  it  in  long  strips,  and  begin  at  one  end,  and 
by  the  time  we  reach  the  other  end  we  can  begin  back  on 
this  end.  I  remember  one  year  when  we  cut  five  good 
crops,  although  four  is  more  nearly  what  we  generally  do. 

Question.     What  seemed  to  be  the  trouble  last  year? 

Dr.  Jordan.  We  had  an  unusually  severe  winter,  and 
we  found  the  roots  sticking  out  of  the  ground.  I  don't 
know  how  the  frost  ever  lifted  an  alfalfa  root,  but  it  did  ; 
it  was  a  strong  frost.  When  we  put  on  a  couple  of  horses, 
the  roots  were  pulled  out,  and  as  they  turned  it  over,  it 
looked  like  a  field  of  little  sticks. 

Mr.  Waters.  The  second  question  was,  if  it  was  possible 
to  raise  soy  beans  and  have  them  come  to  maturity  without 
this  bacteria. 

Dr.  Jordan.  I  know  this,  that  in  the  State  of  New  York 
and  other  places  the  soy  bean  has  responded  very  uniformly, 
and  the  chances  are  you  will  get  benefit  from  inoculation  in 
growing  soy  beans  in  the  State  of  Massachusetts.  I  should 
think  you  would  get  it  with  sufficient  maturity  to  use  as 
corn  and  ensilage.  I  think  it  would  be  well  for  you  to  tr}^ 
cow  beans  on  your  land.  We  get  a  better  growth  of  cow 
beans  at  Geneva,  and  we  grow  it  without  any  inoculation. 

Professor  Brooks.  I  will  answer  in  a  very  small  way. 
A  year  ago  I  solved  one  or  two  rows  of  soy  beans,  and  they 
stayed  out  all  winter ;  they  came  up  and  sprouted  this  last 
spring. 

Mr.  Waters.  I  would  say  that  we  raised  between  five 
and  six  acres  of  soy  beans  this  past  season,  and  inoculated 
the  seed.     They  came  to  maturity,  and  we  got  a  good  growth. 
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I  am  sorry  to  say  that  I  cannot  tell  very  well  what  the 
results  would  have  been  from  that  venture,  for  the  reason 
that  the  most  of  our  stock  was  sold  the  1st  of  November. 
We  reduced  the  grain  mtion  one-half,  and  they  seem  to  be 
doing  just  as  well.  You  must  feed  cows  something  that  has 
protein  in  it,  and  if  you  cannot  buy  it,  you  will  have  to  go 
to  work  and  raise  it  on  your  own  farm. 

The  Chair.     ]\Iay  we  hear  from  Dr.  Wiley  this  afternoon  ? 

Dr.  H.  W.  Wiley  (of  Washington,  D.  C.) .  I  simply  want 
to  sa}^  in  regard  to  the  theme  of  the  afternoon,  that  I  think 
it  is  the  fundamental  theme  of  agriculture, — the  fertility 
of  the  soil.  And  I  must  say,  upon  the  whole,  that  I  pretty 
generally  agree  with  all  the  lecturer  has  said.  Of  course 
the  fertility  of  the  soil  is  to  be  regarded  in  two  lights  :  the 
potential  fertility,  that  is,  how  much  matter  has  the  soil 
in  it  which  is  available  for  plant  growth ;  and  the  second, 
kinetic,  or  how  much  matter  has  the  soil  available  for  the 
use  of  the  plant.  It  is  hardly  necessary  to  discuss  the  ques- 
tion of  environment,  because  a  crop  is  more  climatic  than  is 
soil.  You  must  remember  that  no  amount  of  climate  can 
make  a  crop  where  there  is  no  plant  food,  and  no  amount 
of  plant  food  can  make  a  crop  where  there  is  no  climate. 
You  may  take  the  fertile  soils  of  the  south  and  transfer  them 
to  the  north,  but  no  amount  of  labor  will  enable  you  to  grow 
bananas,  pineapples  and  oranges.  All  these  things  must  be 
considered  in  discussing  the  matter. 

Now,  to  put  aside  all  environment  except  the  soil  itself, 
for  that  is  the  only  way  we  can  get  at  this  question,  —  that 
is,  assuming  the  environment  is  favorable,  because  to  a  cer- 
tain extent  man  can  control  not  only  the  soil  but  also  the 
environment.  You  can  put  up  a  greenhouse  here  and  grow 
tropical  fruits  in  South  Framingham ;  and  you  can  take  the 
poorest  soil  in  jVIassachusetts  and  grow  an}^  crop  you  want 
to,  by  fertilizing  it,  in  the  same  way.  So  in  that  respect 
man  controls  both  environment  and  the  soil.  If  he  takes 
from  arid  regions  soils  that  would  grow  nothing  in  their 
natural  environment,  he  can  convert  them  to  the  most  fertile 
soils  in  the  world.  I  will  say  that  man's  influence  over  the 
soils  is  far  more  easily  exercised  than  it  is  over  the  climate. 
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While  we  ma}"  make  the  climate  in  a  small  way,  we  may 
take  th(^  soil  in  the  state  in  which  we  find  it,  and  change  it, 
and  there  man's  influence  is  most  pronounced.  Any  soil 
that  contains  less  of  any  plant  food  than  is  needed  is  abso- 
lutely sterile,  no  matter  how  rich  it  may  be  in  the  other 
ingredients;  that  is,  if  it  has  12  i)er  cent  available  potash 
and  12  per  cent  phosphoric  acid,  and  has  no  nitrogen,  you 
cannot  grow  any  crop.  The  plant  eats  the  soil,  practically, 
in  which  it  is  placed,  and  the  steer  does  not ;  and  that  is 
where  the  difficulty  of  the  problem  comes  in.  If  you  could 
put  a  steer  in  a  stall  and  feed  it  partly  on  the  stall  and  partly 
on  the  crib,  the  problem  of  feeding  it  would  be  very  com- 
plicated. You  would  have  to  know  how  much  nourishment 
it  was  getting  out  of  the  crib  and  how  much  out  of  the  stall. 
And  you  might  have  a  field  with  100  tons  of  plant  food  in  it, 
but  if  the  plant  cannot  get  at  it,  it  will  starve.  These  are 
the  fundamental  principles  of  feeding  plants  a  balanced 
ration,  just  as  you  would  feed  a  steer. 

We  have  shown  in  our  experiments  that  a  plant  feeds, 
as  a  plant,  according  to  the  amount  of  the  loose,  available, 
essential  plant  food  which  it  can  get,  —  that  is  a  fundamen- 
tal proposition ;  but  if  a  plant  can  get  but  a  little  bit  of  an 
essential  plant  food,  not  enough  to  make  a  crop,  it  may  feed 
on  the  other  food  to  a  certain  extent.  If  the  nitrogen  is 
deficient,  we  find  exactly  what  Dr.  Jordan  has  said.  When 
you  find  this,  you  must  balance  your  ration  in  such  a  way 
that  the  least  abundant  plant  food  in  the  soil  will  be  in- 
creased to  a  sufiicient  quantity  to  make  a  normal  crop. 
That  is  what  the  farmer  wants  to  do.  He  doesn't  want  to 
rob  his  son  or  his  grandson,  but  he  wants  to  feed  his  crop 
in  a  way  to  be  most  economically  produced.  And  he  ought 
to  know  something  about  the  relative  abundance  of  the  mate- 
rials in  his  soil.  I  won't  go  into  the  subject  as  to  how  that 
is  to  be  found  out.  I  know  the  experiment  station  cannot 
analyze  the  soil  of  every  farm  in  the  State.  The  farmer 
must  take  part  in  the  work,  as  has  been  suggested. 

I  will  tell  you  what  we  have  done  in  the  south.  There 
the  problem  is  quite  simple,  because  the  soil  in  the  south 
is  almost  pure  sand,  —  contains  scarcely  any  plant  food  at 
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all.  Yet  it  does  contain  a  little  plant  food.  There  we  find, 
by  adding  just  a  little  potash  to  one  strip,  and  phosphoric 
acid  to  another  strip,  and  nitrogen  to  another,  and  defining 
them  1,  2  and  3,  that  we  can  determine  which  combination 
will  produce  the  largest  return.  Tn  a  soil  like  that,  that  is 
tlu^  combination  you  want  to  add.  In  a  soil  like  this,  which 
has  an  al)undance  of  })lant  food  in  it,  yon  want  to  add  to  the 
least  al)undant.  Nitrogen  and  phosphoric  acid,  perhaps,  are 
deficient,  but  this  can  be  easily  determined. 

You  have  got  to  feed  your  soils,  as  Mr.  Bowker  said. 
Years  ago  I  proclaimed  that  the  ordinary  system  of  agricul- 
ture which  was  in  existence  in  the  west,  where  I  was  brought 
up,  was  nothing  short  of  highway  rolibery.  I  have  seen  it 
with  my  own  eyes,  on  the  frontier,  on  those  rich  soils  where 
they  would  move  their  stables  to  avoid  taking  out  their 
manure,  —  it  was  cheaper.  When  the  manure  got  so  high 
that  the  stock  could  not  enter,  they  would  move  their  stables. 
They  removed  every  particle  of  the  corn  stalks  and  straw 
which  they  produced,  changed  crops  year  after  year,  until 
that  wonderful  fertility  of  the  virgin  soil  is  reduced  to  almost 
the  minimum  of  the  soils  of  the  east.  That  is  what  I  call 
highway  robbery,  —  absolutely  taking  from  the  soil  all  the 
time,  and  not  giving  it  back.  A  farmer  is  a  moral  farmer 
when  he  leaves  the  land  in  a  better  condition  than  he  found 
it,  so,  when  his  son  comes  to  take  his  place,  his  lands  are  in  a 
better  condition.  And  it  is  the  duty  of  every  farmer,  to  the 
State  and  to  himself,  to  leave  his  fields  more  fertile  than  he 
finds  them. 

Next,  our  agricultural  exhibits  are  too  small.  Of  course, 
there  are  certain  limits  which  nature  will  not  allow  you  to 
go  beyond,  but  you  can  approximate  them,  little  by  little; 
and  that  is  the  duty  of  a  farmer,  —  to  approximate  the  max- 
imum limit  which  nature  permits.  And  when  he  does  that, 
he  can  grow  three  times  as  much.  The  sugar  beet  will 
illustrate  that  better  than  any  other.  It  is  impossible  to  grow 
it  without  scientific  agriculture.  Why  is  there  not  more  of  it  ? 
Because  the  agricultural  department  is  not  up  to  the  standard. 
The  manufacture  is  all  right,  and  the  price  of  sugar  is  all 
right;   but  the  farmers  don't  grow  the  beets,  and  therefore 
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the  suijar  cannot  be  made.  The  land  is  not  tilled  as  it 
should  be,  and  the  crops  are  not  properly  rotated  in  order 
to  produce  the  best  results.  And  we  never  will  succeed 
in  this  undertaking  until  the  agricultural  department  is 
improved.  Last  week  1  saw  a  magnificent  sugar  factory, 
preparing  sugar  for  the  table.  They  were  turning  out 
thousands  of  tons  of  beet  sugar.  "How  long  have  you 
been  running?"  I  asked.  "  Tlu'ce  weeks,"  was  the  reply. 
"How  long  will  3^ou  run?"  "Another  week."  Four 
weeks,  —  with  that  magnificent  factory,  with  that  magnifi- 
cent result !  To  be  stopped  in  the  midst  of  its  work,  simply 
because  it  had  no  beets  to  work  with  !  And  with  that  splen- 
did soil,  and  the  climate,  —  Avhich  is  the  most  important 
thing  in  growing  beets, — and  the  beets  pulverizing  14  and 
15  per  cent ;  and  the  factory  not  getting  enough  to  work 
with,  simply  because  the  farmers  don't  understand  the  scien- 
tific principles  of  growing  beets,  and  don't  want  to  learn. 
But  I  am  glad  to  say  they  are  very  rapidly  improving  in 
this  respect.  Five  or  six  years  from  now  that  factory  will 
be  running  three  or  four  months  a  year. 

I  believe  that  the  great  work  of  the  agricultural  experi- 
ment station  and  of  the  ao-ricultural  colleo;e  is  the  ffreat  work 
of  agriculture  in  this  country,  because  it  teaches  the  farmer 
directly  how  to  increase  his  jdeld  of  profits  by  a  systematic 
and  scientific  manner  of  feeding  his  plants ;  and  how  the 
food  has  got  to  come  from  all  over  the  world,  from  where 
it  can  be  had  ;  from  the  atmosphere,  a  lot  of  it ;  from  the 
soil,  a  part  of  it ;  from  distant  countries,  a  part  of  it,  when 
those  stores  which  nature  has  been  laying  by  in  the  past  are 
made  available.  There  is  enough  phosphoric  acid  in  the 
State  of  Tennessee  to  supply  the  whole  demand  of  the  United 
States  for  five  hundred  years.  It  is  to  be  taken  out  and 
brought  where  it  is  needed.  In  South  America  nitroo-en 
is  plentiful,  and  Avill  be  made  available.  In  Germany  there 
has  been  discovered  potash,  and  the  throwing  down  of  pot- 
ash is  not  confined  to  Germany  alone.  These  have  got  to 
be  gathered  and  brought  here  to  be  used. 

But  even  then  economy  in  the  use  of  the  fertilizer  and 
in  savinii:  the  farm  manure   must  be  increased,  so  nothins^ 
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will  be  wasted  ;  and  we  must  sell  those  things  which  take 
the  least  from  the  farm,  —  our  butter  and  milk  and  sui>ar,  — 
and  feed  on  the  farm  those  thino-s  that  will  briu"-  back  to  it 
what  has  been  taken  out.  The  American  farmer  will  go  for- 
ward in  the  improvement  of  his  farm,  in  the  increasing  of  his 
profits,  and  in  that  moral  agriculture  of  which  I  hav  e  spoken, 
which  will  leave  his  fields  in  a  better  condition  than  he  found 
them. 

Dr.  Jordan.  I  will  not  wear^^  you  one  moment,  but  I 
don't  want  to  be  considered  unpatriotic,  or  as  traitorous  to 
the  best  interests  of  my  country.  Mr.  Bowker  made  an 
appeal  to  your  patriotism,  in  which  sentiment  I  most  heartily 
join  ;  but  there  is  a  practical  side  to  patriotism.  We  have 
at  Geneva  an  Onondaga  clay  which  we  find  contains  100,000 
tons  of  potash  per  acre,  to  the  depth  of  1  foot.  Now,  sup- 
posing I  adopt  the  patriotic  point  of  view  in  feeding  the 
plant,  and  add  every  year  to  that  100,000  tons  as  much  as 
the  crops  take  out,  I  shall  have  made  amends  to  the  amount 
of  100,000  tons  ;  but  if  I  do  not  replace  what  the  crops  take 
out,  and  in  the  course  of  a  century  I  have  reduced  that  pot- 
ash to  nothing,  I  wouldn't  have  to  do  any  more  than  I  did 
in  the  beginning,  and  that  is,  add  what  I  took  out.  So 
I  don't  really  see  how  my  grandson,  if  1  had  one,  would 
have  to  do  any  more  than  to  add  what  the  crops  had  taken 
out,  even  if  I  took  half  of  it  out.  Perhaps  my  logic  is  bad, 
but  really  my  patriotism  is  all  right,  and  I  think  my  logic 
is. as  good  as  my  patriotism. 

Mr.  Bowker.     Is  that  potash  all  available  ? 

Dr.  Jordan.  Oh,  no  ;  but  we  find  at  present  it  is  avail- 
able to  the  extent  of  good  crops  ;  and  when  the  time  comes 
that  it  isn't,  if  I  add  all  the  crops  have  taken  out,  I  think  I 
will  have  added  enough,  and  I  don't  expect  I  will  have  to 
do  it  for  fifty  years. 

Adjourned. 

Evening  Session. 

The  evening  session  was  held  at  8.15  o'clock.  First  Vice- 
President  Sessions  in  tln^  chair.  The  gathering  was  in  the 
nature  of  a  reception  to  the  Board  of  Agriculture  and  others 
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attending  the  meeting.  His  Excellency  John  L.  Bates, 
Governor,  ex  officio  president  of  tlie  Board,  Avas  present. 
Miss  Edna  Dean  Proctor  was  present  by  re(|uest,  and  re- 
cited an  original  poem,  entitled  "Columbia's  Emblem,"  the 
golden  corn. 

The  Chair  invited  Dr.  L.  M.  Palmer  of  South  Framing- 
ham,  the  re})resentative  of  the  Board  of  Trade  and  the  citi- 
zens of  the  town,  to  extend  greeting. 

ADDRESS   BY  DR.  L.  M.  PALMER. 

Mr.  Chairman,  His  Excellency  the  Governor,  ladies  and 
gentlemen,  it  is  my  very  pleasing  duty  and  privilege  and 
honor  to  extend  to  you  the  greeting  of  the  Framingham 
Board  of  Trade,  and  to  bring  to  you  the  heartiest  good  will 
and  wishes  of  the  good  town  of  Framingham.  I  think  it  is 
perfectly  justifiable  in  me  to-night  if  I  assume  a  little  spirit 
of  boasting,  and  say  that  I  am  proud  to  speak  for  the  good 
old  town  of  Framingham.  We  are  proud  of  the  fact  that 
that  prince  of  men,  Oliver  Wendell  Holmes,  once  said  that 
his  ideal  of  life  was  to  have  a  home  in  the  city  of  Boston 
and  a  country  home  in  a  beautiful  town  like  Framingham. 
We  are  proud,  sir,  of  our  public  school  sj^stem.  We  are 
proud  of  our  State  normal  school,  —  the  oldest  normal  school 
in  the  State.  We  are  proud,  sir,  of  our  churches,  and  the 
good  moral  tone  in  our  town.  We  are  proud,  sir,  of  our 
State  muster  field,  where  we  have  received  for  many  years 
the  army  of  the  State,  of  which  you  have  the  honor  to  be 
the  Commander-in-Chief.  It  is  generally  acknowledged  that 
you  look  well  upon  horsel)ack  ;  we  are  glad  to  meet  you 
upon  a  peace  footing.  I  regret  very  much  that  it  is  not 
within  my  power  to  speak  as  a  farmer.  I  was  a  farmer 
once,  and,  if  I  had  been  consulted  upon  the  matter,  no 
higher  honor  could  have  been  conferred  upon  me  than  to 
have  been  a  farmer's  son.  My  friends  are  disposed  to  poke 
fun  at  me  when  I  say  my  highest  ambition  in  life  at  the 
present  time  is  to  be  able  to  say  that  I  am  a  farmer,  and  a 
member  of  the  Middlesex  South  Agricultural  Society.  But 
for  the  past  twenty-five  years  my  farming  has  been  only 
public  farming.     I  greet  you,  sir,  in  the  name  of  the  Fram- 
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ingliaiii  Board  of  Trade  and  of  its  citizens.  You  have  visited 
us  many  times  as  a  militiaman  and  as  Commander-in-Chief; 
we  greet  you  to-day  as  a  peace  man.  There  are  others  who 
will  also  greet  you,  and  I  will  not  take  further  time  ;  only 
this  please  allow  me  to  say  :  the  veriest  school  boy  and 
school  girl  remembers  those  classic  words  of  Henry  Clay, 
"I  had  rather  be  right  than  President."  We  greet  you, 
Your  Excellency,  as  a  man  who  dared  and  preferred  to  do 
what  you  thought  was  right,  rather  than  be  Governor  of  the 
Conmionwealth  of  Massachusetts. 

The  Chair.  Ladies  and  gentlemen,  allow  me  the  honor 
of  introducing  to  you  the  Governor  of  the  Commonwealth 
of  Massachusetts,  Hon.  John  L.  Bates. 

ADDRESS  BY  HIS  EXCELLENCY  GOVERNOR  BATES. 

I  was  just  going  to  call  the  Chair  "  ]Mr.  President,"  but 
I  am  reminded  that  I  am  the  president  of  the  Massachu- 
setts kState  Board  of  Agriculture,  and  I  feel  just  a  little  as 
though,  in  being  called  upon,  some  one  was  usurping  my 
rights,  and  that  I  should  be  calling  on  some  one  else  to 
speak  ;  and  that,  if  any  one  was  going  to  do  the  dictating 
on  this  occasion,  I  should  be  the  one,  for  since  the  Board  of 
Agriculture  was  first  organized  the  Governor  of  the  Com- 
monwealth has  been  ex  officio  president  of  it,  and  is  still 
president  of  it.  But  there  have  been  so  many  years  since 
he  has  been  the  active  president,  that  I  am  not  surprised 
that  the  vice-president  this  evening  takes  the  chair  and 
issues  his  orders  to  the  president. 

I  very  much  appreciate  the  words  of  Dr.  Palmer.  I  feel 
as  though  I  was  not  entitled  to  all  that  he  sa3^s,  and  at  the 
same  time  I  find  much  cause  for  gratification  in  his  generous 
sentiments. 

The  pride  of  the  town  is  well  founded,  and  no  one  could 
listen  to  his  remarks  without  recognizing  that  fact.  As  he 
spoke  of  Avhat  there  is  here,  I  could  hut  think  that  here 
we  see  the  (\>iiMn()ii\v('alth  in  miniature. 

lie  s))()k('  of  the  ])ublic  school  system,  which  began  away 
back  in  the  wilderness,  and  has  always  been  identified  with 
the    Commonwealth   of   Massachusetts,     We    o-ave    to   the 
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Avorld  the  first  free  public  school  supported  by  taxation  ; 
and  I  am  not  surprised  that  a  town  in  this  State  should 
mention  the  public  school  as  the  first  thing  in  which  it  finds 
occasion  to  rejoice. 

Then  he  mentioned  the  churches.  Well  we  know  that  the 
spire  of  the  church  arose  by  the  side  of  the  schoolhouse 
when  the  settlers  first  came  and  made  their  landing  on  our 
shores ;  and  in  that,  too,  the  town  is  typical  of  Massachu- 
setts, from  the  very  beginning. 

Then  he  mentioned  the  normal  school,  —  not  exactly  a 
crowning  glory,  but  something  that  binds  the  public  school 
system  together,  that  makes  it  effective,  that  insures  that  all 
the  schools  throughout  the  State  shall  have  trained  teachers 
to  do  that  work  which  is  the  most  valuable  work,  —  to  train 
the  young  thought  of  the  Commonwealth. 

Then  he  mentions  the  camping  ground,  the  })lace  where 
our  militia  gather  from  season  to  season.  It  is  indicative 
of  the  strong  arm  of  the  Commonwealth ;  indicative  of  the 
courage  aijd  the  determination  of  the  men  who  settled  in 
the  wilderness,  and  who  had  to  fight  for  their  foothold  on 
the  continent  against  the  wild  child  of  the  forest ;  and  whose 
descendants  inherited  that  passion  for  freedom  and  breathed 
the  air  of  liberty  so  long  that  they  could  not  be  curbed,  and 
went  out  to  stir  the  fires  of  revolution,  and  were  willing  to 
meet  the  consequences  with  guns  upon  their  shoulders ;  the 
men  who,  tlii'ough  our  whole  history,  have  been  the  ones  that 
have  preserved  our  rights  and  liberties. 

It  is  the  State  Board  of  Agriculture  that  is  being  greeted 
to-night,  reminding  us  not  merely  that  peoples  are  dependent 
on  the  tilling  of  the  soil,  but  also  of  the  fact  that  those  who 
early  came  to  this  Commonwealth  were  men  who  had  the 
enterprise  and  the  perseverance  to  obtain  crops  where  ordi- 
narily it  would  have  been  considered  almost  impossible. 
They  so  developed  this  land  that  we  have  acres  that  are 
able  to  produce  as  high  a  percentage  in  values  as  any  acres 
in  the  world.  I  do  not  know  how  there  could  be  a  greater 
combination  of  the  things  that  have  made  Massachusetts 
great  than  those  that  are  suggested  by  this  occasion,  and  by 
the  words  of  the  one  who  so  kindl}^  extended  the  greeting 
to  us  this  evening. 
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I  have  had  my  way  with  the  Board  of  Agriculture  but 
once  this  year,  and  that  was  wlien  Mr.  Ellsworth  came  to 
my  oiEce  some  two  or  tliree  months  ago,  and  wanted  to  know 
if  I  would  attend  this  winter  meeting.  I  told  him  it  would 
give  me  great  pleasure  to  attend,  provided  the  exercises  were 
such  as  not  to  require  preparation.  "  Well,"  he  said,  "we 
}1ropose  to  have  a  bancjuct,  and  propose  to  have  you  say 
a  few  words."  I  said,  "That  will  be  very  easy;  if  you 
had  invited  me  to  give  an  address,  that  would  have  been 
impossible,  for  I  am  too  busy  to  find  any  time  to  prepare 
addresses  ;  and  it  wouldn't  be  right  to  have  the  people  come 
together  expecting  an  address,  and  find  that  the  Governor 
had  come  only  for  the  purpose  of  extending  a  few  words  of 
greeting."  "  Well,"  he  said,  "  we  will  arrange  that,"  He 
came  back  again  ten  days  later,  and  shoAved  me  the  circular  in 
which  he  had  me  down  for  an  address,  and  that  was  the  only 
thing  on  the  programme.  I  asked,  "How  does  this  happen, 
Mr.  Secretary?"  "Well,"  he  replied,  "you  know  we  have 
a  way  of  running  things  about  as  we  want  to,  and  we  have 
changed  our  programme;  that  is  all."  "Well,"  I  said, 
"  I  see  you  have,  but  you  have  me  in  trouble  now,  and  you 
will  have  to  change  your  progi-amme  again."  And,  for 
a  wonder,  I  found  he  was  quite  tractable.  He  changed  the 
programme,  and  said,  "If  you  will  come,  Ave  will  have 
a  reception  to  the  State  Board  of  Agriculture,  and  we  will 
only  expect  you  to  say  a  few  Avords  of  greeting."  I  mention 
this  because  it  is  the  first  time  I  have  had  my  way  Avith  this 
Board  of  Agriculture,  and  I  wanted  you  to  know  that  I  had 
had  my  way  once. 

There  Avere  various  reasons  AA'hy  I  didn't  propose  to  come 
out  here  and  deliver  an  address.  In  the  first  place,  I  thought 
the  only  proper  kind  of  an  address  would  be  an  address  on 
tvgriculture  ;  and  I  suggested  to  him  that  I  had  made  one 
attempt  at  that  before  the  Legislature,  and  that  my  views 
hadn't  seemed  to  meet  with  his  approval  or  with  that  of  the 
Board,  and  I  didn't  projiose  to  get  into  any  more  trouble  on 
that  line.  At  any  rate,  my  excuses  seemed  to  be  sufficient, 
and  so  I  am  here  this  evening  merely  to  express  the  greet- 
ing of  the  Commonwealth  of  Massachusetts,  particularly  to 
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the  members  of  the  Board  of  Agriculture  ;  but  I  feel  as 
though  I  could  not  proceed  to  do  that  without  saying  one 
word  more  in  regard  to  the  town  that  has  given  us  so  pleas- 
ant a  reception. 

I  have  spoken  of  these  foundation  stones  in  which  it  takes 
its  pride.  There  is  something  more.  The  one  Avho  pre- 
sented the  greeting  represented  the  Board  of  Trade  here, 
—  the  Board  of  Trade, — an  important  institution  in  any 
community ;  an  institution  that  may  make  much  for  the 
prosperity  of  a  people.  I  was  pleased  on  the  train  to-night 
to  learn  of  the  enterprise  of  your  citizens,  who  are  not  satis- 
fied with  their  beautiful  homes,  and  their  schools,  and  their 
choice  farms,  and  their  industries  already  established,  but 
are  reaching  out  to  gather  in  more  ;  and  I  was  pleased  to 
know  that  your  efibrts  are  likely  to  be  successful,  and  that 
you  are  soon  to  locate  another  industry  here.  I  want  to 
congratulate  the  town  on  the  reputation  that  it  has  for 
enterprise,  and  as  a  clean,  wholesome  place  of  residence, 
that  makes  it  a  place  that  people  like  to  live  in  and  to 
establish  industries  in. 

The  State  Board  of  Agriculture  is  but  one  indication  of 
what  Massachusetts  is  doing  in  the  interest  of  the  farm. 
We  produce  each  year  about  $1,200,000,000  worth  of 
manufactures.  I  think  the  value  of  the  farm  products  of 
Massachusetts  is  about  $42,000,000.  The  manufactures  are 
about  thirty  times  as  valuable,  and  yet  we  have  no  Board  of 
Manufactures,  we  have  no  Board  of  Commerce,  we  have  no 
Board  of  Trade  under  the  authority  of  the  State  and  sup- 
ported by  the  State.  The  only  industries  which  have  ofBcial 
recognition  in  that  Avay  are  the  fish  industry,  which  is  par- 
tially recognized  in  the  Fish  and  Game  Commission,  and  the 
agricultural  industry,  which  is  recognized  in  the  Board  of 
Agricultiu"e.  I  presume  one  reason  for  this  is  the  recog- 
nized fact  that  all  industries  are  in  a  way  dependent  upon 
the  agricultural  industry.  We  speak  of  our  cotton  mills, 
and  Ave  have  at  once  to  recognize  that  they  are  de))cndent 
upon  a<j:ri('ultur('  for  the  raw  material.  We  speak  of  our 
woolen  mills,  and  we  recognize  that  they  are  also  de[)endent 
upon  the  farmers  for  the  raw  material.     So  it  is  also  with 


No.  4.]    ADDKESS   OF   GOVERNOR   BATES.  161 

the  boot  and  shoe  industry.  And  so  the  industry  wliich  we 
call  agricultural  sup})]ics  the  material  at  the  foundation  of 
many  industries,  and  also  the  necessities  of  life  for  those 
engaged  in  them.  It  Avas  in  recognition  of  these  facts  that, 
in  the  time  of  the  Persians,  the  monarch  would  leave  his 
throne  once  a  year  and  go  down  and  eat  with  the  husband- 
men. The  ancient  kings  of  India  used  to  have  a  formal 
ceremony  once  each  year,  in  the  spring  time,  when  they 
would  go  out  and  open  the  ground.  And  the  emperor  of 
China,  down  to  the  present  da}^  orders  the  husbandman 
who  has  had  the  greatest  success  during  the  year  to  be 
brought  before  him,  in  order  that  he  may  be  created  a  noble 
of  high  rank.  AVhen  men  have  dreamed  of  a  better  civili- 
zation, and  have  tried  to  describe  the  ideal  conditions  of 
life,  they  have  had  something  of  the  same  fascination  lead- 
ing them  on  as  seems  to  have  taken  possession  of  Dr. 
Palmer.  He,  not  having  been  born  a  son  of  a  farmer,  hopes 
he  may  die  a  farmer  ;  and  I  suppose  every  business  man 
who  is  enclosed  between  the  walls  of  the  great  cities  is  look- 
ing forward  to  a  time  when  he  shall  have  accumulated 
enough  so  he  can  go  out  on  a  farm  and  enjoy  some  of  its 
pleasures.  Moore,  Avhen  he  wrote  about  Uto})ia,  described 
the  people  of  Utopia  as  a  i)e()ple  all  of  whom  understood  the 
art  of  farming,  and  knew  how  to  raise  products.  The  art 
Avas  taught  in  the  schools  in  the  land  he  described, — a 
land  where  everybody  was  happy,  and  all  the  best  condi- 
tions prevailed. 

And  there  was  another  who  wrote  about  a  city  of  the 
gods,  the  City  of  the  Sun.  He  described  the  condition  of  a 
people  given  to  agriculture,  and  all  instructed  in  the  science 
of  it.  Then  he  told  how  they  would  go  out  in  processions, 
with  flags  and  with  banners,  and  Avitli  trumpets  sounding, 
in  order  that  they  might  plow  the  ground,  indicating  the 
dependence  of  humanity  on  the  coming  of  the  crops,  and 
also  the  faith  of  Imnuinity  that  the  crops  were  sure  to  come, 
if  man  did  but  do  his  j)art. 

Massachusetts  has  rccogni/cd  the  impoi'tance  of  this  indus- 
try in  many  ways.  AVc  have  made  some  progress  during 
the  last  two  years.     During  the  last  year  we  have  estab- 
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lislied  a  State  forestry  department  and  appointed  a  State 
Forester.  For  many  years  it  has  been  recognized  that 
somethino-  could  be  done  on  this  line  to  benefit  the  farm  and 
the  State.  It  was  thought,  if  there  were  an  expert  who  was 
skilled  in  such  matters,  that  he  could  be  of  assistance  to 
the  farmer  by  showing  how  lands  could  be  improved  that 
now  are  idle.  It  was  recognized  that  the  time  was  coming 
when  the  State  nmst  restore  some  of  its  forests,  if  it  would 
preserve  its  water  supply,  either  for  power  in  its  mills 
or  for  the  needs  of  the  great  cities.  It  was  recognized,  fur- 
thermore, that  these  forests  Avould,  in  the  course  of  time, 
as  they  have  in  other  laaids,  become  a  source  of  income. 
There  has  been  a  desire  for  a  long  time  that  something  be 
done.  Something  has  been  done,  and  we  are  looking  for- 
ward confidently  to  a  growth  of  forests  in  this  Common- 
wealth that  Avill  add  to  the  beauty  of  the  State ;  that  will  be 
of  great  service  in  its  protection  of  the  supply  of  Avater ;  in 
its  protection,  incidentally,  if  you  please,  of  the  wild  game 
of  the  wood  ;  and  of  value  in  making  waste  lands  sources 
of  revenue,  because  of  the  timber  that  may  be  produced 
from  them. 

There  has  also  been  an  advance  made  within  recent 
months  m  connection  with  the  highways.  We  were  pur- 
suing a  policy  of  luiilding  State  highways  in  this  State  by 
means  of  an  a})propriation  that  was  made  from  year  to  year ; 
and  the  State  Highway  Commissioners  never  knew  when 
some  economical  government  might  come  in  and  say,  "We 
will  stop  that  appropriation  ;  we  will  cut  it  off."  They 
never  could  plan  ahead,  because  they  could  only  plan  to 
spend  the  mone}'  already  appropriated ;  and  the  result  was 
that  the  work  was  carried  on  more  expensively  than  it  would 
have  been  otherwise.  Now  that  is  changed.  The  work  has 
been  estal)lished  on  a  five-year  basis,  so  the  commissioners 
can  plan  five  years  ahead,  knowing  their  appropriation  is 
certain.  A  more  harmonious  and  comprehensive  system  of 
roads  and  greater  economy  in  their  construction  will  be  the 
result  of  this  new  policy. 

And  there  has  been  another  advance.  We  have  set  out 
4,000  trees.     It  is  the  first  time  the  State  has  set  out  trees 
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along  the  lines  of  the  State  highway's.  These  are  to  be 
followed  by  more  ;  and  it  is  believed  in  the  course  of  time 
that  the  growth  of  these  trees  will  add  very  much  to  the 
picturesque  character  of  the  highways  of  this  Commonwealth. 
Some  of  our  roads  are  already  famous  because  of  their 
beauty,  due  to  the  wide-spreading  elms  that  were  planted  a 
hundred  years  ago,  and  the  shade  of  which  we  enjoy  to-day. 

There  has  been  an  advance  in  some  other  directions,  in 
which  the  farmer  is  pai'ticularly  interested.  We  are  reclaim- 
ing a  thousand  acres  of  land  at  Rutland  by  the  labor  of 
prisoners.  It  is  more  or  less  an  experiment.  It  has  been 
possible  under  the  statute  for  years  to  make  the  attempt,  but 
no  attempt  has  been  made  until  the  past  year.  A  thousand 
acres  have  been  taken,  and  prisoners  put  to  work.  The 
land,  practically  valueless  when  taken,  is  to  be  developed 
so  as  to  become  valuable  farm  property,  thereby  not  onl}'- 
adding  taxable  value  to  the  Commonwealth,  but,  as  an 
example,  showing  the  way  in  Avhich  other  lands  may  be 
similarly  improved. 

I  was  greatly  interested  yesterday  to  read  that  portion  of 
the  President's  address  to  Confess  in  which  he  deals  with 
agriculture.  Over  a  column  of  the  morning  newspaper,  I 
found,  was  devoted  to  that  one  subject.  President  Roose- 
velt describes  the  "department  of  agriculture"  as  a  great 
educational  institution,  having  over  two  thousand  special- 
ists, who  are  making  researches  in  every  known  field  of 
agricultural  interests.  They  arc  examining  the  soil  in  the 
various  parts  of  the  country.  They  are  collecting  grains 
and  fruits  from  all  over  the  world,  and  making  experiments 
for  their  cultivation  here.  They  are  also  endeavoring  to 
fight  the  enemies  of  the  farm.  They  are  meeting  the  de- 
structive insect  with  the  destructive  insect. 

Six  millions  a  year  is  expended  by  that  department,  and 
over  $10,000,000  a  year  for  the  agricultural  colleges  and 
the  various  experiment  stations,  and  the  researches  that  are 
being  carried  on  by  specialists.  And  all  this  is  done  be- 
cause our  people  recognize  the  importance  of  the  industry 
which  to-day  engages  one-half  of  the  people  of  the  Ameri- 
can nation. 
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I  heard  Booker  AVashington  say  last  Sunday  that  at 
Tuskegee  they  have  many  acres  of  land  connected  with  the 
institution,  which,  when  bought  a  few  years  ago,  was  not 
considered  worth  anything  for  tillage  purposes.  They 
bought  it  for  $2  an  acre,  and  the  people  were  very  glad 
to  ffet  rid  of  it.  But  he  said  no  land  in  that  vicinity  could 
now  be  bought  for  $100  an  acre,  because  it  had  been  learned 
that  peaches  would  grow  on  that  land  better  than  on  any 
other  land  in  the  country.  It  was  a  discover}^  of  great 
value  to  that  section.  It  is  experiments  which  are  leading 
to  such  discoveries  as  these  that  the  national  government  is 
making. 

I  remember  that  when  south  recently  I  found  the  cotton 
growers  particularly  pleased  because  the  national  govern- 
ment had  found  an  ant  that  would  prey  upon  and  destroy 
the  insect  that  was  destroying  the  cotton  crop. 

We  have  a  problem  in  this  State,  and  I  am  glad  to  see 
that  one  of  our  Congressmen  has  introduced  a  bill  in  the 
national  Legislature  providing  for  national  help  in  fighting 
the  gypsy  moth.  It  is  just  as  important  for  the  national 
government  to  be  interested  in  this  as  in  the  insect  that  was 
destroying  the  cotton  crop  in  the  south  ;  just  as  important 
as  it  was  to  be  interested  in  the  disease  that  was  killing 
the  cattle  in  this  Commonwealth  about  two  years  ago,  and 
which  threatened  so  much  destruction.  It  is  in  the  interest 
of  the  nation,  but  the  Commonwealth,  the  locality  and  the 
individual  cannot  neglect  their  duty  in  this  matter. 

In  other  ways  the  national  government  is  giving  aid.  It 
tells  the  farmer  of  the  coming  of  the  storm  and  of  the 
changes  in  temperature.  Our  own  agricultural  department 
is  doing  for  the  State  what  is  being  done  by  the  nation 
for  the  entire  country.  It  is  working  along  similar  lines, 
and  the  more  successful  it  is,  the  greater  Avill  become  the 
aericultui-al  interests  of  this  Commonwealth. 

I  did  not  intend  to  talk  to  you  so  long,  but  there  is  one 
who,  I  understand,  is  to  ftivor  us  with  a  poem,  and  she  was 
kind  enoudi  to  tell  me  the  subiect  of  it.  It  reminded  me  of 
the  words  of  Edward  Everett,  when  he  delivered  his  famous 
address  on  vegetable  and  mineral  gold,  where  he  compared 
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the  veo-etable  ^old  to  the  mineral  o-old.  lie  called  atten- 
tioii  to  the  fact  that  the  gold  that  came  from  California  was 
lifeless  ;  that  it  Avas  of  no  value,  except  as  it  was  exchanged 
for  something  else  ;  that  you  could  not  build  a  house  with 
it,  you  could  not  warm  yourself  with  it,  you  could  not 
clothe  yourself  with  it,  you  could  not  cat  it.  After  you  had 
once  taken  the  crop  from  the  ground,  you  could  not  get  an- 
other cro})  from  it ;  the  ground  was  left  barren,  stony  and 
valueless.  And  then  he  Avcnt  on  to  speak  of  the  other  gold, 
the  vegetable  gold.  He  told  how,  if  you  drop  it  in  the 
earth,  it  swells,  expands,  and  gradually  sends  up  a  little 
shoot  that  pushes  its  wa}"  above  the  soil.  The  grain,  he 
says,  is  golden  ;  it  is  buried,  and  sends  up  a  little  shoot 
of  emerald  green.  It  flourishes,  it  laughs  and  revels  in  the 
sunshine  and  the  air,  and  puts  forth  its  leaves.  It  becomes 
a  great  stalk,  and  towers  aloft  with  fluttering  tassel,  and 
brings  forth  of  new  golden  grain  a  hundredfold,  that  will 
become  flesh  and  bone  and  muscle, — artery  and  vein  and 
tlirobbing  pulse.  It  will  become,  indeed,  the  staff"  of  life, 
—  the  staff"  upon  which  man  has  been  leaning  throughout 
all  the  ages.  Such  are  the  })ictures  that  the  husbandman 
has  l)efore  him  constantly.  They  reveal  something  of  the 
charm  to  the  man  of  the  city  of  the  life  on  the  farm.  I  con- 
gratulate those  who  have  the  opportunity  to  be  engaged  in 
such  a  delightful  and  important  work. 

Brief  addresses  Avere  also  made  by  Dr.  H.  W.  Wiley, 
chemist  of  the  United  States  D('i)artn]ent  of  Agriculture, 
and  by  Dr.  W.  H.  Jordan,  director  of  the  New  York  Agri- 
cultural Experiment  Station.  Pleasing  vocal  selections  were 
rendered  l)y  Miss  Carol  Livers  of  l^oston,  accompanied  by 
Miss  Sarah  M.  Damon  of  Wayland. 


THIRD   DAY. 

The  meeting  was  called  to  order  at  10  a.m.  by  Secretary 
Ellsworth,  Avho  introduced  Mr.  Arthur  A.  Smith  of  Colrain 
as  the  presiding  officer. 

The  Chair.     It  is  my  })rivilege  to  })rcside  at  this  closing 


166  BOARD    OF    AGRICULTURE.     [Pub.  Doc. 

session  of  this  winter  meeting  of  tlie  State  Board  of  Agri- 
culture. For  many  years  I  have  been  a  member  of  this 
Board,  and  this,  I  am  free  to  say,  has  been  one  of  the  — 
yes,  perliaps  the  most  successful  meeting  that  I  have  ever 
attended.  I  predict  for  the  town  of  Framingliam  a  contin- 
uous prosperit}^  not  only  in  the  great  industry  of  agricul- 
ture, but  in  the  other  industries  of  the  town  also.  I  take 
great  pleasure  in  introducing  to  you  a  man  whom  you  have 
all  grown  to  love  during  this  meeting  of  the  Board  of  Agri- 
culture,  Dr.  H.  W.  AViley,  chief  of  the  Bureau  of  Chemistry 
of  tlie  United  States  Department  of  Agriculture. 
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FOOD  ADULTERATION  AND  THE  FAEMER. 


BT    DU.    H.    \V.    WILKV,    WASHIXGTOX,    D.    C. 


The  subject  of  food  is  one  that  interests  us  all,  — at  least 
about  three  times  a  day  ;  between  meals  we  may  consider 
other  subjects  of  public  importance.  It  seems,  however, 
only  fitting  that  in  an  agricultural  meeting  a  place  should  be 
given  now  and  then  to  the  discussion  of  the  products  of  the 
farm  as  they  reach  the  consumer.  In  other  words,  the  farmer 
has  a  direct  interest,  not  only  in  the  production  of  the  foods 
which  feed  the  world,  but  also  in  their  sul>sequent  treatment, 
just  as  we  would  follow  any  other  product  with  interest  up 
to  the  time  of  its  final  use.  Usually  the  subject  of  adul- 
teration of  food  is  considered  oidy  from  the  manufacturers 
or  from  the  consumer's  point  of  view  ;  it  is  rare  that  it  is 
treated  from  the  farmer's  point  of  view.  It  is  particularly 
to  this  last  phase  of  the  subject  that  I  Avill  call  your  atten- 
tion this  morning. 

The  products  of  the  farm  arc  used  for  the  food  and  cloth- 
ing of  humanity  ;  therefore  agriculture  lies  at  the  very  base 
of  human  life.  As  agriculture  [)r()spers,  all  other  industries 
prosper ;  when  agriculture  fails,  all  other  industries  fail. 
You  cannot  have  a  man  work  unless  he  is  fed,  whether  that 
work  be  of  a  physical  character  or  mental  chamcter.  Every 
em[)loyee  in  every  factory  has  his  work  measured  largely  by 
his  nourishment,  just  as  a  farmer  cannot  take  an  ili-nourished 
steer  or  horse  into  the  field  and  get  good  work  out  of  him : 
he  nmst  feed  him  well,  if  he  wants  the  maxinuun  result. 
So  the  laborer  nmst  be  well  fed,  if  you  wish  to  get  the  max- 
imum result  of  his  work,  and  he  must  be  well  clothed.  And 
these,  food  and  clothing,  are  the  great  lU'oducts  of  the  farm. 

We  might  get  along  for  the  time  being  without  almost 


168  BOARD    OF    AGRICULTURE.      [Pub.  Doc. 

any  other  industry.  For  instance,  we  did  get  along  last 
year  —  with  some  difficulty,  to  be  sure — Avith  a  very  limited 
supply  of  coal.  There  are  other  ways  in  which  we  can  get 
warm,  without  depending  altogether  upon  coal,  because  it  is 
perfectly  certain  that  the  time  will  come  —  I  don't  know 
when  that  will  be  —  when  there  will  be  no  more  coal.  By 
that  time,  human  ingenuity  must  devise  some  other  human 
effort  in  keeping  warm,  —  and  we  came  near  doing  that  last 
winter.  We  can  get  along  without  a  great  many  manufac- 
tured products,  to  be  sure  with  inconvenience  ;  but  the  very 
moment  3'ou  strike  down  the  products  of  the  farm,  you  put 
man  in  a  position  where  he  cannot  exist  at  all, — he  must 
have  food  ;  he  must  have  food,  and  his  food,  to  be  efficient, 
must  be  wholesome.  It  must  be  what  it  pretends  to  be,  or 
else  the  farmer's  labors  are  in  vain. 

If  the  farmer  prepares  food  to  be  offered  in  a  state  fit  for 
consumption,  as  some  of  it  is  at  the  time  it  leaves  the  farm, 
or  in  the  raw  material,  as  it  is  in  most  cases,  and  then  after 
it  leaves  his  hands  it  is  subjected  to  a  process  of  adultera- 
tion, the  change  has  altered  its  value  to  a  certain  extent. 
Agricultural  industries  are  injured  to  that  extent,  so  that 
the  farmer,  I  say,  holds  not  onh'  the  general  interest  as  the 
consumer  in  the  subject  of  food  adulteration,  but  a  still  fur- 
ther interest  as  a  producer  both  of  the  material  itself  as  food 
and  the  raw  materials  from  which  foods  are  manufactured. 

Now,  right  at  the  beginning  let  us  understand  what  food 
adulteration  is,  because  here  is  a  point  where  there  is  a  great 
difference  of  opinion.  A  great  many  people  think  that  food 
adulteration  consists  simply  in  adding  to  foods  things  which 
are  injurious  to  health  ;  that  is  a  very  common  view.  Any 
other  change  that  foods  may  undergo,  to  the  disadvantage 
of  the  farmer  or  of  the  consumer,  is  not  considered  an  adul- 
teration. That  I  consider  to  be  a  very  narrow  view ;  as 
far  as  food  adulteration  goes,  it  covers  only  a  very  narrow 
})ortion  of  the  field. 

Then,  again,  there  is  another  view,  which  regards  as  food 
adulteration  any  change  at  all  which  ma}'  take  i)lace  in  the 
character  of  the  food  to  its  detriment,  and  especially  any 
change  which  deceives  the  consumer.     Now,  that  I  consider 
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to  be  the  dominant  feature  in  food  adulteration, — changes 
in  food  products  which  deceive  the  consumer.  There  are 
liundreds  of  those  which  are  detrimental  to  the  agricultural 
interests,  and  man>'  are  detrimental  to  the  consumer  in  other 
respects,  especially  in  depriving  him  of  his  money  ;  so  that 
food  adulteration  must  be  looked  at  in  both  of  these  as- 
pects, as  a  process  which  may  be  injurious  to  health  and  as  a 
[)rocess  Avhich  may  be  fraudulent  in  its  nature,  and  just  as 
much  to  l)e  reprimanded  as  any  process  that  would  deprive 
you,  through  fraudulent  pretence,  of  your  money. 

I  want  to  illustrate,  before  apphdng  these  principles  to 
agriculture,  some  of  these  phases  of  adulteration  to  which 
I  have  alluded,  viz.  :  first,  those  things  Avhich  are  positively 
injurious  to  health ;  and,  second,  those  things  which  are 
fraudulent  in  their  nature. 

Xow,  take  any  product,  — any  one  that  you  might  happen 
to  mention,  — I  will  use  one  which  is  a  very  common  prod- 
uct, i.e.,  milk.  ]\lilk  which  is  unadulterated  is  the  milk, 
the  wdiole  milk,  of  the  cow  or  of  the  herd, — absolutely  all 
of  it ;  that  is  milk.  Xow,  sometimes  the  farmer  himself 
becomes,  I  am  sony  to  say  I  have  been  told,  an  adulterator  of 
food.  For  instance,  suppose  the  farmer  or  dairyman  in  milk- 
ing his  cows  does  this  :  he  milks  a  i)art  of  it,  wdiicli  is  less 
rich  in  fat  than  the  whole,  and  sends  that  to  market  as  milk ; 
and  then  milks  the  rest  and  sends  it  to  market  as  cream. 
That  is  adultcu-ation,  because  it  is  neither  milk  nor  cream 
that  is  sold.  Milk  is  the  Avhole  contents  of  the  udder  of  the 
individual  cow,  or  of  all  the  cows  in  the  herd  when  mixed 
together,  and  cream  is  what  rises  to  the  surface  or  is  sepa- 
rated by  mechanical  means  from  whole  milk  after  milking; 
therefore,  the  sale  of  part  of  the  milk  as  milk,  and  the  rest 
of  it  as  cream,  is  adulteration.  There,  perhaps,  is  no  injury 
to  health  in  this,  except  where  milk,  which  is  an  almost  per- 
fect food,  is  prescribed  as  a  food,  for  instance,  to  an  invalid, 
on  the  supposition  that  it  is  the  whole  milk  ;  if  a  i)()rtion  of 
it  be  extracted,  so  that  the  balance  of  the  ration  is  changed, 
that  milk  may  be  injurious  to  health.  Whole  milk  is,  I  say, 
an  almost  ])erfectly  balanced  ration,  especially  for  invalids 
and  infants  ;  and  tluu-efore,  if  administered  to  an  invalid  or 
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infant,  it  sliould  be  exactly  what  it  pretends  to  he.  The 
})hysician  may  write  a  formula  for  a  modification  of  milk, 
and  then  it  is  always  proper  to  have  the  milk  conform  to 
that  modified  formula,  because  it  may  be  necessary  in  certain 
conditions  of  diseases  or  invalidism  ;  but  in  no  other  ease  is  it 
proper  to  change  the  constitution  of  milk  and  sell  it  as  milk. 

There  is  a  very  common  adulteration,  as  3'ou  know,  which, 
unfortunately,  is  accomplished  in  this  way.  Almost  every 
city  and  Stiite  has  fixed  a  standard  for  milk ;  and  now  under 
an  act  of  Congress  the  United  States  has  fixed  a  standard  for 
milk, — these  standards  prescribe  that  milk  shall  not  con- 
tain less  than  a  certain  proportion  of  fat.  Xow,  advantage  is 
taken  of  that  by  some  dealers,  who  take  a  richer  milk  and 
reduce  it  to  the  standard ;  and  that  is  just  as  much  an 
adulteration  as  if  no  standard  existed.  When  you  fix  a 
standard  for  milk,  it  means  that  whole  milk  must  at  least 
come  up  to  this  standard, — it  does  not  mean  that  whole 
milk  shall  be  reduced  to  this  standard,  at  all  :  and  there- 
fore any  one  who  takes  the  whole  milk  which  is  above 
standard  and  so  manipulates  it,  either  by  extracting  the  fat 
or  by  adding  water  to  the  milk,  so  as  to  reduce  it  to  a  legal 
standard,  is  just  as  guilty  of  adulteration  as  if  no  standard 
existed.  The  object  of  a  standard  is  not  to  legalize  adul- 
teration, but  to  fix  a  limit  beyond  which  wdiole  milk  shall 
not  go. 

You  heard  what  was  said  yesterday  about  the  Holstein 
cow  in  the  dairy.  The  Holstein  cow  gives,  as  you  know,  a 
milk  which  is  phenomenally  low  in  fat,  and  therefore  it  is 
not  a  suitable  animal  to  make  a  whole  dairy  herd  of;  and  a 
standard  prescribing  a  certain  amount  of  fat  would  exclude 
from  standard  milk  a  whole  milk  —  absoluteh^  whole  —  if  it 
was  given  by  a  cow  wdiich  did  not  gi\e  that  standard  of 
milk,  although  the  milk  would  not  be  an  artificial  article. 

This  illustrates  how  a  food  product  may  be  manipulated 
upon  a  farm,  or  after  it  leaves  the  farmer's  hands,  in  order  to 
get  greater  gain.  Remember,  that  is  the  object  of  this  ma- 
nipulation, —  it  is  not  to  injure  your  health,  but  to  get  more 
for  the  product  than  otherwise  could  be  got ;  in  other  words, 
to  deceive  the  consumer,  and  defraud  him  of  his  monej'. 
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Another  instance,  which  concerns  very  much  one  of  your 
neighboring  States,  —  that  is,  maple  syrup  and  ma[)le  sugur. 
We  know  that  the  maple  tree  i)roduces  a  kind  of  syrup  and 
sugar  which  is  very  nuich  liked  on  account  of  certain  (quali- 
ties it  contains,  and  which  are  not  found  in  other  natural 

sugars.     As  far  as  the  sui>ar  which  is  contained  in  it  is  con- 
es ~ 

cerned,  it  is  just  the  same  as  that  which  grows  in  the  sugar 
beet  and  the  sugar  cane,  —  there  is  no  difference  whatever 
in  the  sugar ;  but  the  maple  sap  contains  an  aromatic  sub- 
stance of  a  peculiarly  delightful  flavor,  which  the  chemist 
will  tell  you  is  due  to  some  kind  of  an  ether  or  aldehyde 
fluid,  which  gives  to  it  its  value.  If  you  should  refine  maple 
sugar  or  maple  syrup  as  you  do  beet  and  sugar  cane,  it 
w^ould  be  thought  no  more  of.  It  is  because  it  is  a  rare 
product,  and  contains  these  materials  which  are  peculiar  to 
the  maple  tree,  that  it  has  this  additional  value. 

Now,  what  happens?  Imitations  of  syrup  are  made.  As 
far  as  the  sugar  used  is  concerned,  or  its  wholesomeness,  it 
is  just  as  good,  just  as  nutritious,  as  the  maple  syrup  itself; 
but  it  is  fraudulent  in  character.  The  object  in  making 
these  imitations  is  not  to  injure  humanity,  but  to  defraud 
humanity,  and  therefore  it  is  an  adulterated  article.  I  am 
told  that  even  the  farmers  are  not  altogether  free  of  this.  I 
am  not  sparing  our  own  profession,  you  see,  when  we  follow 
the  wrono;  direction.  I  have  never  seen  this,  because  I  have 
never  been  in  Vermont  during  a  )uaple  season  ;  but  I  am 
told  that  }ou  can  find  around  the  factories  there  empty  bar- 
rels in  which  brown  sugar  has  once  been  contained,  and  that 
this  is  mixed  in  with  the  product  of  the  maple  sap.  I  am 
not  saying  this  is  true  ;  I  am  told  it  is  true  ;  it  is  possible 
that  it  may  be  true.  That  is  an  adultemtion  ;  that  is  for 
the  purpose  of  defrauding  the  consumer. 

You  may  be  interested  to  know  that  the  very  largest 
maple  bush  in  the  United  States  is  in  the  city  of  (Chicago. 
Of  course  Chicago  is  a  large  city,  and  contains  many  wild 
woods  and  swamps,  and  among  them  must  be  hundreds  of 
thousands  of  maple  trees,  —  that  is,  if  you  judge  by  the 
amount  of  "pure  Vermont  maple  syrup"  that  is  manufac- 
tured in  that  city.     It  is  something  enormous.     It  is  a  good 
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syrup,  just  as  good  as  any,  just  as  nutritious  as  any,  maybe  ; 
but  it  is  a  fraud,  absolutely  fraudulent  in  its  character,  and 
therefore  is  an  adulterated  article,  although  not  injurious 
to  health,  and  should  be  excluded  from  the  markets  if  sold 
under  the  name  of  maple  syrup. 

Fortunately,  we  have  now  a  law  on  the  federal  statute 
book  which  prevents  the  naming  of  a  product  manufactured 
in  one  State  with  the  name  of  another  State.  It  is  a  law 
which  says  that  no  food  or  dairj^  product  shall  be  misbranded 
in  respect  to  the  State  or  Territory  where  it  is  made  ;  and 
now  we  are  compelling  the  Chicago  proprietors  of  this  maple 
business  to  leave  the  word  "Vermont"  off,  but  the  law 
doesn't  say  anything  about  "  maple,"  unfortunately,  —  they 
can  put  that  on,  and  do.  So  that  they  no  longer  sell  the 
Vermont  maple  syrup,  as  they  did  two  years  ago,  but  sell 
"Pure  maple  syrup."'  It  leaves  Vermont  otf,  but  has  no 
regard  for  the  consumer. 

Now,  you  can  see  how  such  practices  touch  the  farmer 
financially,  because  the  proprietors  of  real  maple  syrup,  the 
growers  of  the  maple  and  those  who  do  make  real  maple 
syrup,  are  brought  into  competition  with  an  artificial  article, 
which  brings  their  product  down  below  the  price  of  profit. 
This  is  a  direct  blow  to  agriculture. 

Again,  let  me  refer  to  dairy  products.  You  have  all 
heard  of  oleomargarine.  No  man  who  has  ever  investigated 
the  subject  from  a  hygienic  point  of  view,  or  in  regard  to 
the  nutritious  qualities  of  the  article,  can  say  anything 
against  oleomargarine.  It  is  a  good,  wholesome,  proper 
food,  —  that  is,  when  it  is  made  as  it  should  be  made,  and 
very  bad  when  it  isn't.  There  is  nothing  to  be  said  against 
oleomargarine  as  to  the  matter  of  nutrition  and  of  injury  to 
health,  when  it  is  properly  made.  To  my  mind,  it  has  the 
same  right  on  the  market  as  any  other  food  product,  and 
the  laws  against  it  are  unjust  laws,  as  they  make  class  dis- 
tinction. The  crime  of  oleomargarine  is  in  appearing  under 
a  false  name,  and  deceiving  the  consumer;  that  is  where 
oleomargarine  must  be  struck,  because  it  is  fraudulent  when 
sold  as  butter.  The  man  who  sells  it  for  butter  steals  your 
money  the  same  as  if  he  put  his  hand  in  your  pocket,  and 
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should  have  the  same  punishinent  given  to  hhii ;  but  the  man 
"who  makes  it  and  sells  it  as  oleomargarine  conmiits  no  crime 
whatever,  as  he  is  giving  you  a  good  article  at  a  less  price, 
and  selling  it  under  its  own  name. 

Glucose  is  another  article  concernins:  which  the  farmers 
are  interested,  for  many  of  them  keep  bees  and  make  hone3\ 
Honey  has  a  competitor,  just  as  maple  syrup  has.  The 
aroma  of  the  flower,  or  the  animal  excretion  from  the  bee, 
passes  into  the  honey  and  gives  it  a  flavor  of  high  value,  so 
that  the  sugar  from  the  honey  is  Avorth  two  or  three  times  as 
much  as  ordinary  sugar,  just  as  the  maple  sugar  is  worth 
more  than  it  would  be  simpl}^  as  sugar.  And  here  is  a  fraud 
upon  every  man  who  makes  pure  honey,  as  well  as  a  fraud 
upon  the  man  Avho  consumes  it,  when  glucose  is  sold  as 
honey.  When  sold  as  honey,  glucose  is  an  adulterated 
article  ;  when  sold  as  glucose,  it  is  absolutely  free  of  adul- 
teration. The  farmer  who  makes  pure  honey,  in  keeping 
bees,  should  be  protected  in  some  way  against  having  the 
price  of  his  article  diminished  by  a  competition  which  in 
itself  is  fraudulent  in  its  nature. 

Now,  these  are  some  of  the  points  in  a  very  few  common 
articles  where  the  farmer  is  financially  injured  by  a  com- 
petition with  an  adulterated  article.  But  they  do  not  stop 
there,  — the  farmer's  losses  do  not  stop  with  the  few  things 
I  have  mentioned  ;  they  extend  all  along  the  line  in  almost 
every  form  of  adulterated  food,  because,  whenever  any 
cheapened  food  is  placed  upon  the  market  at  a  less  price 
than  the  genuine  article,  it  is  a  blow  to  legitimate  agricul- 
ture, which  either  produces  that  food  directly  or  the  raAV 
materials  from  which  it  is  made.  So  the  farmer,  I  believe, 
is  injured  financially  by  every  species  of  food  adulteration 
that  is  practised, — every  single  one.  He  is  also  injured  as 
a  consumer,  because  the  time  has  come  now  in  this  country 
when  the  farmer  has  just  as  good  things  and  as  many  things 
on  his  table  as  anybody  else.  We  are  no  longer  compelled 
to  subsist  upon  the  fruits  of  our  farms  alone.  We  are  not 
satisfied,  when  we  sit  down  at  our  tables,  if  we  do  not  have 
contributions  from  every  country  and  every  clime  upon  the 
table.     We  have  coffee  from  Brazil  and  tea  from  Ceylon,  we 
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have  marmalades  from  England  and  wine  from  France,  and 
cheese  from  all  nations;  all  these  the  farmer  has  upon  his 
table.  And  therefore,  if  this  system  of  fraudulent  manufac- 
ture continues  and  expands,  or  continues  as  it  is,  the  farmer 
is  directly  injured  as  a  consumer  at  his  own  table. 

For  instance,  how  many  of  you  use  Java  and  Mocha 
coffee?  I  don't  know  how  it  is  here,  but  in  our  part  of  the 
country  everybody  uses  Java  and  ]Mocha  coffee.  Hardly 
anybody  in  Washington  will  have  an^^thing  but  that,  they 
won't  use  anything  else  ;  but  how  many  of  them  get  a  grain 
of  Java  and  Mocha?  Not  one.  Every  grain  of  Avhat  they 
use  is  grown  in  Brazil,  — every  one.  What  little  Mocha  or 
Java  is  imported,  is  imported  on  private  order.  We  im- 
ported last  year  nearly  900,000,000  pounds  of  coffee,  — 
less  than  4,000,000  pounds  came  from  Java  and  Arabia ; 
so  you  can  know  what  proportion  of  the  Avhole  amount  is 
real  Java  and  Mocha.  And  this  that  was  imported  Avas  on 
private  order  for  special  consumption,  and  was  never  sold 
on  the  market.  And  when  you  go  to  the  grocer  to-day, 
and  he  sells  you  Java  and  Mocha  coffee,  he  defrauds  you. 
He  may  not  know  it,  —  1  don't  know  that  he  does  ;  he 
ought  to  know  it,  and  you  ought  to  know  it.  Why  should 
you  pay  40  cents  for  coffee  that  costs  9  by  the  bag?  I  don't 
want  to  say  anything  about  the  great  coffee  roasters,  —  they 
are  rich  enough,  however,  to  take  care  of  themselves,  —  but 
that  is  not  the  way  to  buy  coffee.  The  purest  way  in  the 
world  is  to  buy  it  green.  You  could  get  the  very  best 
which  you  buy  as  Java  and  Mocha  a  year  ago  for  5  cents  a 
pound  ;  this  year  it  has  gone  up  to  9  cents.  I  bought  a 
bag  the  other  day,  and  paid  9  cents,  and  it  is  the  very 
best  you  can  buy.  We  grant,  of  course,  that  the  coffee 
dealer  should  make  his  profit;  but  the  idea  of  selling  coffee 
that  costs  9  cents  a  pound  for  40  cents  is  a  fraud,  to  my 
mind,  and  should  be  prevented.  So,  when  the  grocer  sells 
you  coffee  and  tells  you  it  is  Java  and  Mocha,  you  can  tell 
him  it  isn't  true.  This  is  a  fraud  u})on  the  farmer,  because 
the  farmer  is  a  large  consumer  of  coffee.  I  think  it  is  one 
of  the  best  beverages,  if  you  don't  use  too  much  of  it. 
The  way  to  use  coffee  is  to  roast  it  and  grind  it  l)eforc  it 
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gets  cold,  or,  if  }ou  can't  do  that,  at  least  not  more  than  two 
days  before  you  use  it.  Coffee  begins  to  deteriorate  the 
moment  it  is  roasted.  1  don't  care  how  you  keep  it,  even 
in  an  air-tight  can,  it  begins  to  lose  its  Havor. 

We  consume  more  coffee  per  head  than  any  country. 
England  is  the  great  tea-drinking  country,  drinking  about 
nine  times  as  nuich  per  head  as  we  do.  We  are  a  great 
sugar-consuming  people,  over  70  pounds  per  head  in  the 
United  States,  to  8  pounds  in  Russia  and  7  pounds  in  Spain. 
England  is  the  only  country  that  uses  more  sugar,  and  she 
doesn't  consume  it,  but  makes  it  into  marmalades  and  such 
things,  and  sells  it  to  us.  We  eat  the  sugar,  and  they  get 
the  credit  in  the  market,  of  course. 

These  are  some  of  the  points  where  the  farmer  is  greatly 
touched  by  the  practice  of  adulteration.  I  don't  need  to 
extend  these  illustrations.  I  might  mention  a  hundred  of 
them,  but  these  are  sufficient  for  illustration. 

I  ^vant  tt)  refer  to  some  of  the  other  evils  which  are 
equally  as  important  in  m}-  point  of  view,  yiz.,  the  effect 
upon  the  health.  Now,  your  chairman  was  kind  enough  to 
say  that  I  didn't  exhibit  any  signs  of  having  been  injured  by 
these  adulterated  foods,  but  I  can  give  him  instances  where 
people  have  been  injured.  You  know  there  are  some  people 
so  happily  constituted  that  they  can  digest  anything,  and 
therefore  they  are  not  to  be  taken  as  examples  of  what  may 
happen  to  others.  I  had  an  application  a  while  ago  from  a 
man  who  Avished  to  be  put  upon  my  experimental  table. 
It  read  like  this  :  — 

Deak  Sik:  —  I  would  like  to  get  a  position  on  your  table. 
1  have  a  stomach  that  can  hold  anything.  1  have  eighteen 
diseases.  Fifteen  years  ago  the  doctors  said  I  couldn't  live  five 
years,  and  I  am  still  alive.  Now,  if  you  want  a  man  that  can 
eat  anything,  wliy,  I  am  the  man  you  want. 

Yours  respectfully. 

And  I  am  a  good  deal  like  that  myself;  I  have  an  active 
secretion  of  pepsin  that  can  dissolve  almost  anything  that 
goes  into  my  stomach  ;  but  that  isn't  the  case  with  every- 
body, unfortunately. 
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We  have  conducted  a  lot  of  experiments  on  certain  young 
men,  to  determine  whether  or  not  certain  things  are  injurious 
to  health.  This  was  done  under  the  authority  of  Congress, 
and  the  work  has  now  proceeded  for  two  years  ;  we  are  now 
in  the  third  year  of  this  investigation.  The  first  year's 
Avork  has  been  completed  and  the  data  tabulated,  and  we 
know  Avhat  effects  were  produced  upon  the  young  men  by 
the  foods  Avhich  Ave  gave  them.  During  this  year  Ave  fed 
these  young  men,  in  addition  to  ordinary  foods,  borax  and 
boracic  acid,  because  these  are  substances  largely  used  in 
the  preservation  of  food.  I  believe  Massachusetts  is  much 
interested  in  this,  because  the  codfish,  Avhich  you  produce 
in  this  State,  and  Avhich  AA^e  enjoy  even  so  far  south  as  Wash- 
ington ever}'  Sunday  morning,  in  the  form  of  fishballs,  is 
largely  preserved  by  borax  or  boracic  acid. 

We  fed  these  young  men  very  nearly  a  year  with  foods 
that  contained  these  substances.  I  am  not  going  into  detail ; 
it  would  take  600  pages  of  print  to  tell  in  detail  what  I  am 
going  to  tell  in  five  minutes.  It  produced  injurious  results 
in  a  great  many  cases,  not  only  on  one  but  every  one  of 
the  twelve  young  men  subjected  to  this  experiment.  The 
result  of  this  Avork  shows  that  borax  is  not  a  proper  sub- 
stance to  be  placed  in  human  foods  for  anybody.  There 
may  be  occasions  when  exigency  arises,  —  Avhen  there  is  an 
absolute  necessity  for  the  use  of  such  things.  I  may  illus- 
trate :  England,  as  you  knoAv,  buys  her  food  mostly  from 
other  countries,  largely  from  her  colonies.  Australia,  for 
instance,  sends  large  quantities  of  dairy  })roducts  and  meats 
to  England  ;  this  is  a  journey  of  12,000  miles.  It  is  far 
better  to  eat  food  that  has  borax  in  it  than  to  eat  food  which 
contains  ptomaines,  Avhich  arise  from  not  keeping.  While 
you  don't  feel  any  immediately  noticeable  effects  from  the 
one,  the  other  makes  you  decidedly  ill ;  and  I  prefer  to  eat 
borax,  because  I  don't  know  how  I  would  feel  if  I  ate  the 
other,  and  I  don't  Avant  to  take  any  chances.  So  in  that 
case  I  think  it  is  perfectly  proper  for  the  English,  Avho  have 
pretty  good  digestive  organizations,  any  way,  to  use  it,  in 
order  that  they  may  get  their  food  free  of  ptomaines. 

For  instance,  I  have  often  read  of  the  orders  which  they 


No.  4.]  FOOD   ADULTERATION.  177 

send  to  this  country  for  cured  meat,  such  as  we  use  here, — 
onl}'  we  have  no  borax  in  our  cured  meat,  as  far  as  I  know. 
The  great  packers  do  not  put  it  in  ;  after  it  leaves  the  pack- 
ers, I  don't  know  what  happens  to  it.  So  when  England 
orders  a  car  load  or  boat  load  of  meat,  she  orders  it  to  be 
packed  in  borax,  spread  on  the  outside  of  the  meat,  because 
it  preserves  it.  And  when  they  order  butter  from  Austra- 
lia, they  order  it  preserved  with  borax,  because  it  will  come 
to  them  sweet,  and  not  rancid.  These  belong  to  special 
cases,  and  not  to  the  regular  cases  of  every  day.  No  one 
should  put  borax  in  food  unless  the  consumer  himself  orders 
it  put  in. 

I  believe  in  the  largest  personal  liberty.  I  don't  want 
anybody  to  dictate  to  me  what  I  shall  eat  or  drink,  or  what 
kind  of  clothing  I  shall  wear,  or  what  political  party  I  shall 
belong  to,  or  what  creed  I  shall  adopt ;  those  are  things  I 
want  to  decide  for  myself.  The  Apostle  said,  "Let  no  man 
judge  you  as  to  meat  or  drink."  That  is  your  business  ;  not 
his.     Let  him  eat  what  he  Avants  to,  and  you  do  the  same. 

But  it  is  the  duty  of  the  public  to  prevent  a  man  being 
poisoned  against  his  knowledge  and  will.  That  is  where 
the  function  of  the  law  comes  in,  —  not  as  a  prohibition, 
but  as  a  protection  of  the  people.  We  have  here  to-da}^ 
about  two  hundred  people  —  I  wish  there  were  more  —  in 
this  audience,  and  if  any  two  want  borax  in  their  food,  they 
may  stand  up  ;  but  the  other  one  hundred  and  ninety-eight 
don't  want  it.  Now,  is  it  fair  that  we  should  all  eat  borax 
without  our  knowing  it,  in  order  that  two  should  have  it  if 
they  want  it?  It  doesn't  seem  to  me  that  is  right.  Let 
them  prepare  their  own  food  in  their  own  way.  I  sa}^  when 
the  consumer  wants  his  food  with  borax, — not  poison,  be- 
cause borax  is  not  a  poison  in  any  sense  of  the  word,  and 
the  young  men  whom  we  had  were  not  really  a  "poison 
squad,"  although  they  were  known  as  that  in  the  public 
press, — if  he  wants  borax  in  his  food,  let  him  have  it  for 
his  own  special  benefit,  but  don't  treat  the  rest  of  it  in  the 
same  way ;  keep  it  out,  for  it  isn't  necessary  in  this  country. 

Now,  about  codfish  I  can't  s})eak ;  it  is  a  delicate  subject, 
—  pretty  close  to  the  place  from  which  it  comes ;  but  I  will 
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say  this  :  when  I  a\  as  a  student  in  Harvard  University  some 
years  ago,  before  tlie  days  of  preserving  codfish  with  borax, 
I  enjoyed  that  article  of  food  immensely,  but  I  have  rather 
lost  my  taste  for  it  now.  It  is  not  as  good  as  it  was  in 
those  days  without  borax ;  and  you  can  preserve  it  without 
borax.  I  know  when  they  put  it  in  it  looks  awfully  nice, 
and  you  don't  know  it  is  there.  That  is  the  danger  of  these 
things,  —  they  don't  reveal  themselves  ;  they  have  no  prop- 
erties of  odor  or  taste  by  which  you  know  them.  You  eat 
a  piece  of  codfish  with  8  per  cent  of  borax,  and  you  can't 
taste  it ;  but  if  it  is  salt  you  are  likely  to  know  it,  and  you 
soak  that  salt  out  before  you  use  the  fish.  Common  salt  is 
a  preservative,  too  ;  but  it  is  a  necessity  in  our  food,  and 
borax  is  not.  Common  salt  in  excess  is  injurious  ;  borax  is 
injurious  in  any  degree.  Take  all  the  common  salt  out  of 
our  food,  and  we  wouldn't  any  of  us  live  long,  because  di- 
gestion in  the  stomach  takes  place  by  means  of  hydrochloric 
acid  set  free  from  salt ;  and  if  you  take  the  salt  away  there 
is  no  way  of  getting  the  acid,  and  one  would  starve  to  death, 
although  with  an  abundance  of  food.  But  if  3'ou  use  too 
much  salt  you  injure  3  ourself.  This  is  used  as  an  argument 
in  favor  of  preservatives.  They  say  salt  is  injurious,  and 
should  not  be  used,  if  borax  shouldn't.  But  that  is  not  logical, 
because  one  is  a  necessity  to  existence,  and  the  other  is  not. 
The  presence  of  any  preservative  in  any  food,  which  is 
without  taste  or  odor  so  that  its  presence  may  be  known,  is 
wrong.  For  example,  sulphites,  which  give  the  beautiful 
color  to  Hamburg  steak  which  j^ou  buy  in  the  market. 
You  never  saw  meat  so  rosy  and  red  as  Hambm-g  steak  is ; 
and  it  keeps  that  way  for  weeks,  if  you  leave  it  alone. 
Why?  Because  it  is  loaded  up  with  sulphite  of  soda.  Xow, 
get  your  own  Hamburg  made,  or  see  it  made  from  fresh 
meat,  and  don't  buy  it  from  that  Avhich  is  red,  because  it  is 
colored  artificially,  and  is  harmful.  That  substance  is  posi- 
tively injurious  to  health,  and  therefore  should  be  excluded 
from  meats.  The  only  permissible  way  to  keep  meats, 
aside  from  canning,  cold  storage  and  desiccation,  is  by  the 
old-fashioned  method  of  salt,  sugar,  vineo-ar  and  w^ood 
smoke.     Those  are  all  condinicntal  substances,  — every  one 
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of  them.  They  reveal  themselves.  One  is  a  food,  sugar; 
the  others  are  condimentals  which  are  harmful  in  excess 
themselves,  but  they  reveal  themselves  so  they  are  not 
likely  to  be  used  in  excess. 

Another  method,  cold  storage,  is  not  actually  to  be  con- 
demned. Meat  improves  for  a  certain  time  in  cold  storage, 
and  it  is  only  when  meat  is  carried  too  long  in  cold  storage 
that  it  is  objectionable.  Canning  is  also  a  good  method  of 
preservation. 

These  are  the  ways  we  can  preserve  our  meats.  We  don't 
need  any  chemical  preservatives  of  any  kind  for  our  meat, 
our  butter  or  our  milk,  for  ordinary  consumption  in  this 
country.  If  I  were  going  to  the  north  pole, — which  I 
hope  I  never  may,  as  this  is  quite  cold  enough  for  me, — 
and  had  to  be  gone  three  years,  and  had  to  carry  my  food 
with  me,  I  might  prefer  to  have  that  food  treated  with  anti- 
septics of  a  chemical  nature  rather  than  take  any  chances  of 
its  being  decayed,  for  the  injury  coming  from  those  chemi- 
cals is  far  less  to  the  food  than  that  which  comes  from 
decay.  The  same  is  true  of  mining  camps,  or  the  army,  or 
the  navy,  when  far  from  the  base  of  supplies.  These  are 
cases  where  it  may  be  proper  to  use  these  preservatives,  but 
not  for  general  consumption. 

I  have  thus  briefly  illustrated  some  of  the  things  which  I 
believe  added  to  foods  are  injurious  to  health.  I  would  not 
say  absolutely  that  such  things  should  be  excluded,  but  I  do 
say  that  people  should  not  have  those  unless  they  want  to. 
Go  to  the  manufacturer  and  say,  "You  may  put  this  ma- 
terial in  your  food,  but  put  a  label  on,  sa3'ing  that  it  is 
there."  "Oh,  no,"  he  will  say,  "I  can't  do  that;  nobody 
would  buy."  What  is  he  doing,  then?  Deceiving  the  con- 
sumer,—  he  confesses  he  is.  He  is  selling  you  a  thing 
which  you  wouldn't  buy  if  you  knew  what  it  was.  That  is 
iraud  ;  that  is  adulteration,  and  it  ought  not  to  be  permitted. 
You  have  a  right  at  least  to  know  what  you  are  eating,  and 
you  ought  to  have  an  opportunity  to  know  the  character  of 
what  you  are  eating.  Most  intelligent  })cople  do  know  that 
certain  substances  are  injurious  to  health,  and  they  Avon't  eat 
them  ;  but  there  are  hundreds  and  thousands  of  people  who 
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know  nothing  about  it,  —  even  the  label  means  nothing  to 
them.  So  it  is  prettj^  hard  to  say  where  this  permission 
should  stop,  and  how  far  it  should  go. 

There  is  another  point  that  I  wish  to  speak  about,  as  it 
interests  the  farmers  directly.  I  am  speaking  more  of  a 
financial  interest  at  this  time.  I  think  farmers  ought  to 
make  a  living  just  the  same  as  anybody  else.  They  have 
the  same  right  to  profit  on  their  labor  as  any  one  else. 
They  have  a  right  to  an  open  market,  as  the  man  who  sells 
his  labor  has  a  right  to  an  open  shop.  They  shouldn't  be 
compelled  to  come  up  against  a  false  competition.  A  legiti- 
mate competition  between  farmer  and  farmer  is  all  right,  but 
a  false  competition  is  wrong,  and  therefore  a  farmer  should 
be  protected  in  the  markets  in  his  legitimate  products. 

I  was  talking  Avith  a  member  of  this  Board  who  makes 
cider  vinegar,  which  we  have  come  to  consider  in  this  coun- 
try the  very  best  vinegar  that  is  made.  I  will  not  stop  to 
discuss  the  question  whether  that  is  a  just  opinion,  or  not, 
but  that  is  the  opinion  in  the  United  States  in  regard  to 
vinegar.  In  France  they  think  wine  vinegar  is  the  best, 
and  so  difi^erent  countries  prefer  different  things.  But  we 
think  the  cider  vinegar  is  the  best,  and  it  brings  a  higher 
price  in  the  market,  — a  legitimate  price,  because  it  is  best. 
Now,  that  a  man  avIio  makes  cider  vinegar  should  be  com- 
pelled to  run  up  against  a  false  vinegar,  mistaken  as  cider 
vinegar,  and  selling  at  one-half  of  the  price  which  he  can 
aff'ord  to  sell  the  cider  vinegar  for,  I  say  is  wrong.  It  is 
an  outrage,  and  should  not  be  permitted  ;  it  is  an  unjust 
com})etition.  I  say  this  without  relation  to  the  relative 
qualities  of  the  vinegar.  It  illustrates  what  I  had  to  say  of 
the  competition  of  farmers  with  foreign  products. 

You  will  be  surprised  to  know  that  we  are  the  greatest 
food-importing  country  in  the  world  ;  Ave  import  more  food 
products  than  any  other  nation.  We  import  900,000,000 
pounds  of  coffee  ;  we  import  1,500,000  tons  of  sugar  from 
foreign  countries  ;  and  bananas  and  pineapples,  and  hun- 
dreds of  things  of  this  kind,  in  immense  quantities  ;  we  im- 
j)ort  eggs, — and  I  will  tell  you  the  kind  of  egg  Ave  are 
importing,  or  trying  to  ini[)ort.     Tavo  years  ago  Congress 
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passed  a  law  ordering  the  inspection  of  food  imporjts  before 
they  entered  this  country,  for  the  purpose  of  excluding  from 
the  United  States  all  food  products  to  which  substances  had 
been  added  injurious  to  health ;  second,  to  exclude  from  the 
United  States  all  products  that  are  misbranded  in  any  re- 
spect, with  no  regard  to  the  contents  of  the  package  or  the 
country  where  they  are  from,  —  any  fraudulent  brand  on  a 
food  product  warrants  its  exclusion  from  the  United  States  ; 
and,  in  the  third  place,  to  exclude  food  products  which  are 
not  permitted  to  be  sold  in  the  country  from  which  they 
come,  — that  is,  things  that  are  not  good  enough  for  foreign 
countries,  in  our  opinion,  are  not  good  enough  for  us,  with- 
out raising  any  question  at  all  with  ourselves  as  to  their  value. 
Now,  what  did  we  find?  We  found  large  cargoes  of 
liquid  eggs  coming  here.  You  know  the  value  of  the  hen 
to  the  farmers  of  the  United  States.  And  we  found  cargo 
after  cargo  of  liquid  eggs  coming  from  China  !  They  are 
eggs  produced  in  China,  broken  and  mixed  together,  —  you 
know  how  long  eggs  will  keep  in  that  condition,  don't  3'ou? 
They  don't  keep  very  long  when  the  shell  is  intact.  I  my- 
self occasionally  sit  down  to  eggs  Avhich  are  past  the  voting 
age,  almost,  and  with  the  shell  unbroken.  Now,  if  you 
break  the  shell,  the  process  of  decay  is  all  the  more  rapid. 
As  it  takes  sometimes  four  months  for  a  cargo  of  eggs  from 
China  to  reach  here,  you  can  imagine  in  what  condition  the 
eggs  are  Avhen  they  arrive.  But  when  you  examine  the  eggs 
you  find  them  reasonably  sweet,  —  not  exactly  the  thing 
you  would  want  to  get  in  an  omelet,  perhaps,  but  they  are 
in  a  reasonably  good  state  of  preservation.  Why?  Because 
they  are  loaded  down  with  borax.  We  have  found  as  high 
as  4  pounds  of  ])orax  to  100  pounds  of  liquid  egg, —  in  dry 
matter  about  ()ne-(|uartor  as  much  borax  as  dry  egg.  In 
that  way  they  are  able  to  shi})  the  egg  to  this  country  and 
sell  it  at  a  less  })rice  than  the  farmer  can  sell  fresh  eggs.  It 
isn't  just  to  the  farmer ;  it  isn't  just  to  the  consumer ;  it 
isn't  a  fit  product  to  eat.  Of  course  the  importers  set  up  a 
howl  that  we  are  interfering  with  legitimate  trade ;  but  we 
are  not,  —  we  are  simply  excluding  from  this  countr}'  what 
Congi'css  says  wc  shall  exclude. 
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What  happened  after  that?  The  Secretary  of  the  Treas- 
ury called  our  attention  to  an  invoice  of  a  chemical  com- 
pound. It  was  not  invoiced  as  liquid  egg,  which  it  really 
was,  because  we  would  inspect  that,  as  we  had  the  other. 
This  came  in  as  a  chemical  compound,  but  the  Secretary  of 
the  Treasury  called  oiu"  attention  to  it,  and  we  found  it 
before  it  got  on  shore. 

And  that  is  not  the  only  thing  that  the  farmers  come  in 
contact  with.  We  have  farmers  in  this  country  outside  of 
Massachusetts,  in  California,  for  instance,  and  they  grow 
the  best  olive  oil  you  can  find  in  the  United  States.  It 
brings  a  high  price  in  the  market,  on  its  merits.  They 
have  good  imported  oil,  too,  but  this  California  olive  oil 
is  in  great  demand.  And  we  found  that  our  California  olive 
oil  makers  were  not  onh'  brought  into  competition  with 
domestic  adulterated  olive  oil, — made  largely  of  cotton- 
seed oil, — but  they  were  brought  into  competition  with  a 
foreign  article  imported  as  olive  oil  which  wasn't  olive  oil 
at  all.  Under  the  law  of  correct  labelling  we  exclude 
these  oils.  If  we  can  find  a  cargo  coming  into  this  country 
as  California  olive  oil,  which  isn't  California  olive  oil,  we 
exclude  it  because  it  is  misbranded.  This  is  in  the  interest 
of  the  California  olive  oil  producer,  as  well  as  the  consumer 
everywhere.  So  in  this  we  are  helping  the  farmer  in  Cali- 
fornia by  saving  him  from  unjust  competition  with  this 
foreign  article. 

AVhat  happens  next?  We  find  a  cargo  of  oil  coming  from 
a  foreign  country,  and  we  are  surprised  to  find  it  marked  in 
the  name  of  some  mission  in  California,  with  a  picture  of 
it  on  the  label,  which  sets  forth  the  merits  of  the  olive  oil, 
—  the  more  label  you  find  on  an  olive  bottle,  the  more 
fraud  you  will  find,  as  a  rule.  What  Avas  the  object  of  that? 
These  importers  knew  that  the  California  olive  oil  is  valued 
because  of  its  fine  (juality,  and  so  used  this  label  on  their 
product.  It  was  a  pure  olive  oil,  —  it  wasn't  an  adulterated 
article, — but  it  was  a  foreign  article  labelled  "  Pure  Cali- 
fornia olive  oil,"  and  therefore  is  excluded  because  it  is 
falsely  branded.  This  was  an  attempt  to  evade  the  law,  and 
bring  the  California  producer  again  into  unfair  competition. 
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We  make  wines  in  this  country,  in  New  York  and  Ohio, 
and  especially  in  California.  Now,  I  don't  know  what  3'our 
views  are  in  res^ard  to  wine  drinkino:,  —  that  is  something 
I  have  nothing  to  do  with.  I  like  good  wine  myself,  and 
drink  it  when  I  can  get  it,  especially  if  somebody  else  pays 
for  it ;  but  when  I  am  drinking  wine,  I  want  to  know  I  am 
drinking  wine.  That  is  a  reasonable  view,  that  any  one 
might  have.  I  don't  want  to  drink  any  concoction,  I  want 
the  real  thing.  And  we  find  imported  into  this  country 
large  quantities  of  Avine  which  is  not  of  that  quality.  We 
find  wine  which  contains  enough  sulphurous  acid  almost  to 
make  you  ill,  in  a  single  case,  put  there  for  the  purpose  of 
preserving  the  wine. 

A  short  time  ago  I  went  out  to  dinner — I  have  a  few 
friends  who  happen  to  be  wealthy,  and  I  wish  I  had  more, 
l)ecause  they  always  give  good  dinners,  and  they  invite  me  ; 
it  seems  I  am  a  professional  diner.  The  gentleman  said  to 
me,  "  My  wife  has  been  drinking  wine,  and  it  always  makes 
her  ill;  I  w^onder  what  is  the  trouble  with  it?"  He  sent 
down  in  the  cellar  and  got  a  bottle.  I  told  him  I  thought 
it  impossible  that  the  wine  made  her  ill.  I  opened  the 
bottle,  and  I  knew  at  once  what  the  matter  was.  Instead  of 
wine,  he  had  a  solution  of  sulphurous  acid.  The  fumes 
of  burning  sulphur  are  familiar  to  you  all.  Instead  of  the 
beautiful  odor  of  \vine,  we  got  a  sulphurous  odor.  It  wasn't 
difiicult  to  tell  in  this  case.  But  Ave  say  the  Avine  shouldn't 
be  made  AA'ith  this  injurious  substance,  detrimental  to  the 
health,  and  it  shouldn't  be  imported  into  this  countr}^  not 
only  in  justice  to  our  consumers,  but  in  justice  to  our 
farmers  Avho  grow  grapes  and  make  Avine  therefrom.  They 
should  have  protection  against  a  fictitious  or  injurious  ar- 
ticle imported  from  a  foreign  countrj-. 

Another  article  is  sausage.  We  have  Deerfoot  sausage 
in  this  country,  and  a  \^ery  good  sausage  it  is,  too  ;  and 
many  other  kinds ;  and  avc  used  to  import  a  great  deal  of 
sausage.  We  found  that  Germany  Avas  sending  us  sausage 
which  they  Avouldn't  allow  to  be  consumed  at  home,  l)ut 
according  to  laAv  it  can't  come  in  now,  for  it  contains  borax. 
The   manufacturer   makes   it  Avithout  borax,    but  Avhcn   he 
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sends  it  across  the  water  he  puts  borax  in  it,  for  us. 
"They  will  eat  it,"  he  says.  And  we  did,  until  two  years 
ago,  when  tliis  law  went  into  effect,  after  which  event  all 
sausage  dressed  with  borax  has  been  excluded.  There  was 
one  boat  load  sent  back  to  Germany,  which,  when  it  reached 
Germany,  wasn't  allowed  to  enter,  because  they  have  a  law 
that  no  piece  of  meat  shall  enter  Germany  that  weighs  less 
than  eight  pounds.  This  meat,  naturally,  did  not  weigh  that, 
and  is  still  sailing  the  seas  over,  like  the  ' '  Flying  Dutch- 
man," for  aught  I  know. 

This  illustrates  some  of  the  ways  in  which  we  are  trying 
to  help  the  farmer,  as  well  as  the  consumer,  by  freeing 
them  from  all  unjust  competition.  And  it  seems  to  me  this 
law  is  a  wise  one.  It  certainly  has  had  the  most  salutary 
results  so  far,  and  we  wish  it  might  be  extended  to  domestic 
manufactures,  but  there  we  have  a  very  great  difficulty. 

It  is  strange  how  State  legislators  are  always  ready  to  hear 
essays  and  addresses  on  pure  food,  and  are  so  ready  to  legis- 
late along  those  lines,  when  it  seems  almost  impossible  to  get 
through  Congress  any  law  which  applies  to  domestic  adul- 
teration of  food  under  federal  control.  Most  of  the  States 
have  excellent  laws  and  they  execute  them ;  but  there  is  no 
federal  law  regulating  interstate  commerce,  and  it  is  very 
difficult  for  a  State  to  protect  itself  against  food  adultera- 
tion practised  in  other  States. 

If  we  passed  a  law  to  inspect  food  products  and  to  regu- 
late interstate  commerce  in  them  as  Ave  now  regulate  foreign 
foods,  we  could  in  a  short  space  of  time  do  away  Avith  food 
adulteration  as  it  is  practised  generally  to-day.  No  one 
can  tell,  I  believe,  the  real  amount  of  injury  which  the  eat- 
ing of  adulterated  food  is  producing.  Although  the  adul- 
terations are  not  poisonous,  yet  they  produce  an  effect  which 
is  detrimental  to  health,  and  are  the  more  dangerous  because 
they  are  insidious.  A  little  borax,  a  little  sulphurous  acid, 
the  coloring  that  is  used,  a  dozen  different  dyes  everj^  day, 
—  all  these  things  must  finally  leave  some  impress,  especially 
upon  a  delicate  organization.  They  may  not  affect  me,  or 
the  majority  of  men  who  are  able  to  bear  them  ;  but  tliey 
will  affect  those  naturally  predisposed  to  disease,  or  having 
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a  tendency  to  disease,  so  enervating  the  system  that  other 
forms  of  disease  will  fasten  upon  it,  Avliich  are  not  due  to 
kind  of  foods  eaten.  It  tends  to  weaken  the  body  and 
weaken  the  efforts  which  it  will  make  to  reject  the  ordinary 
forms  of  disease  to  which  it  is  subject.  So  I  think  that  it 
is  due,  especially  to  that  class  of  our  people  who  have  a 
good  deal  of  trouble  with  digestion,  and  to  the  infants  and 
to  the  invalids,  that  they  should  be  protected  by  la^v  from 
insidious  dangers  to  which  they  are  exposed. 

You  may  think,  practicalh^,  that  we  have  no  foods  except 
those  which  are  adulterated.  Of  course,  in  an  address  of 
this  kind  it  is  only  natural  to  dwell  upon  those  things  which 
illustrate  the  facts  3'ou  bring  forth  ;  but  I  would  not  have 
you  believe,  by  any  means,  that  the  great  mass  of  foods 
which  we  eat  are  adulterated  in  any  resjiect  at  all. 

There  is  no  such  thing,  I  believe,  as  sand  in  the  sugar.  I 
have  examined  thousands  of  pounds  of  white  sugar,  and 
never  discovered  any  sand.  I  think  that  is  an  old  joke 
without  any  basis  in  the  United  States.  And  as  to  flour, 
I  don't  think  you  need  to  fear  meeting  your  death  in  that 
respect.  Flour  and  sugar,  the  two  staple  foods,  may  be 
regarded  as  unadulterated.  All  foods  are  not  adulterated. 
Manv  are  free  of  adulteration,  although,  unfortunately,  all 
are  not  so. 

Butter,  —  what  shall  I  say  about  butter?  I  am  address- 
ing a  large  body  of  men  interested  in  the  dairy  business, 
and  I  wouldn't  like  to  say  what  I  think  of  butter.  I  am 
one  of  those  unfortunate  people  who  are  opposed  to  the  col- 
oring of  butter,  and  I  expect  I  shall  always  be.  If  nature 
doesn't  color  it,  I  will  take  it  as  nature  makes  it,  any  way ; 
I  don't  think  we  can  improve  on  nature. 

Mr.  H.  S.  Periiam  (of  Chelmsford).  I  would  like  Dr. 
Wiley  to  tell  us  if  there  are  any  preservatives  that  can  be 
"used  which  are  not  harmful  to  health.  He  did  not  speak 
of  benzoate  of  soda.  I  would  like  to  in(|uirc  if  that  is  harm- 
ful as  well  as  those  he  mentioned. 

Dr.  Wiley.  As  a  result  of  our  own  experiments,  although 
we  haven't  the  data  tabulated  from  feeding  young  men  on 
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benzoic  acid,  as  we  did  last  winter,  the  data  not  having  been 
compiled  and  studied  in  such  a  way  as  to  give  any  definite 
answer,  I  will  say  that  visibly  the  benzoate  of  soda  was  not 
injurious,  as  far  as  any  outward  effect  is  concerned.  But 
I  believe  all  preservatives  are  injurious, — a  theoretical 
reason,  but  based  on  large  experience.  The  preservative  is 
only  effective  when  it  can  control  bacterial  action.  It  takes 
just  as  much  action  to  kill  bacteria,  whether  with  a  hammer 
or  borax  or  salicylic  acid  ;  and  the  preservative  is  injurious 
to  health,  because  digestion  is  a  fermentation  just  as  much 
as  making  vinegar  of  cider  or  making  alcohol  out  of  sugar 
is  a  fermenting  process.  Whenever  benzoate  of  soda  is 
given  in  such  quantities  as  to  prohibit  action,  it  must 
be  injurious  to  health.  And  that  is  true  of  anything 
Avhatever. 

Question.  Are  the  cereals  that  we  all  eat  adulterated, — 
the  breakfast  foods  ? 

Dr.  WiLEv.  I  never  examined  the  cereal  foods  for  adul- 
teration at  all.  I  don't  think  they  are  adulterated.  I  have 
heard  some  wild  statements  in  regard  to  arsenic  and  mor- 
phia, and  so  forth,  in  breakfast  foods,  but  I  think  they  are 
wTong.  There  would  be  no  object  in  putting  them  in  ;  they 
are  not  preservative  articles.  I  don't  think  there  is  any 
adulteration,  as  far  as  I  have  ever  seen,  in  any  of  the  cereal 
foods,  so  called. 

The  Chair.  I  hope  the  ladies  Avill  show  the  doctor  that 
they  know  how  to  roast  coffee,  before  he  leaves  us,  that  he 
may  carry  something  back  to  remember  Framingham  people 
by,  in  his  old  bachelor  home.  Won't  the  ladies  take  part 
in  this  catechising?     Remember,  it  is  open  to  any  one. 

IVIrs.  H.  G.  Worth  (of  Nantucket) .  I  shall  have  to  admit 
that  I  don't  know  how.     I  was  in  hopes  he  would  tell  us. 

Dr.  Wiley.  I  would  like  to  tell  the  ladies  how,  if  they 
would  like  to  know.  I  am  not  exactly  a  professional  chef, 
althouo-h  a  o-ood  chef  could  earn  more  monev  as  a  cook  in 
New  York,  five  or  ten  times  over,  than  I  can  in  Washing- 
ton. But  I  am  not  devoted  to  money  making ;  if  I  were,  I 
would  be  buying  stocks  to-day.  Sift  the  coffee  through 
sieves  until  you  get  grains  of  the  same   size.     You  never 
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can  roast  coftee  if  jou  have  bi_<>"  grains  and  little  in  the 
same  lump.  If  you  roast  the  big  ones,  you  will  burn  the 
little  ones;  and  if  you  roast  the  little  ones,  the  big  ones 
will  be  raw.  That  is  the  first  step.  Then  you  must  have 
a  way  of  applying  heat.  One  good  way  is  to  shake  the 
pan,  but  that  is  a  pretty  strenuous  operation.  These  little 
rotating  roasters  that  they  roast  peanuts  and  chestnuts 
in  are  very  excellent.  That  is  what  I  use  in  my  house. 
They  accuse  me  of  being  a  bachelor,  but  I  keep  house  and 
supervise  my  own  cooking  for  the  "  poison  squad,"  and 
sometimes  invite  my  friends.  Then  you  Avant  to  give  a 
good  roast,  a  little  more  than  brown.  Coffee  when  made 
right  ought  to  be  nearly  black.  If  you  don't  roast  to  that 
point,  you  don't  get  quite  the  flavor  of  the  coffee.  Have 
every  grain  alike  ;  that  is  the  beauty  of  it.  The  great  mis- 
take generally  made  in  coffee  roasting  is  trjdng  to  roast 
grains  of  difierent  sizes  at  the  same  time.  That  is  the 
whole  story, — to  apply  the  heat  evenly  to  grains  of  the 
same  size. 

Question.  AVhat  grade  of  coftee  do  3'ou  call  for  "when 
you  want  the  raw  coft'ee  ? 

Dr.  Wiley.  Nearly  all  our  coffee  comes  from  Brazil. 
A  little  comes  from  other  places,  such  as  Porto  liico,  but 
that  is  a  very  small  part ;  probably  80  per  cent  comes  from 
Brazil.  No.  1  is  the  highest  grade,  I  believe.  I  am  not 
sure  about  that,  however ;  I  don't  know  which  way  they 
run,  but  they  have  these  different  grades.  They  are  all 
different  prices.  The  best  grade  sells  now  for  11  cents,  the 
lower  grades  will  sell  for  less.  The  low  grade  did  sell  for 
3  cents  a  short  time  aaro,  and  the  hisfh  as  low  as  7,  but  now 
they  are  up  a  little.  The  kind  that  is  sold  for  Mocha  and 
Java  is  the  hio-hest-OTade  coffee.  The  coffee  tree  was 
imported  from  Arabia  and  India  to  Brazil.  Don't  think 
I  mean  the  coffee  sold  for  Java  and  Mocha  is  not  good 
coffee,  — I  haven't  the  least  notion  of  saying  that.  I  say 
it  isn't  Java  and  Mocha,  and  therefore  should  not  bring  the 
price  it  does.  The  grains  are  rounder  and  plumper  than  the 
other  grains.  You  go  to  an}^  coffee  dealer  in  Boston,  and 
get  him  to  show  them.     If  you  get  it  at  wholesale,  you  Avill 
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o-et  it  at  the  price  I  pay  now.     I  think  I  paid  11  cents  per 
pound  by  the  bag. 

The  Chair.  We. have  in  the  audience  one  of  the  oldest 
of  the  former  members  of  the  Board  of  Agriculture,  —  a 
man  whom  every  one  who  knows  him  respects  and  loves. 
I  know  it  would  do  you  good  to  see  his  face  and  hear  him 
speak.  Mr.  Hadwen,  Avill  you  step  forward  and  face  the 
audience  and  the  Board,  and  speak  to  them? 

Mr.  O.  B.  Hadaven  (of  Worcester).  I  feel  very  much 
embarrassed  and  I  also  feel  very  much  flattered  at  being 
called  ui)on  on  this  occasion.  I  always  felt  it  an  honor  to 
attend  the  meetings  of  the  Board  of  Agriculture  of  Massa- 
chusetts. I  had  the  good  fortune  to  be  for  twelve  years  one 
of  its  members,  but  I  believe  to-day  there  are  but  two  per- 
sons living  who  were  on  the  Board  when  I  first  became  a 
member. 

I  appear  before  you  as  one  who  has  a  great  fondness  for 
agriculture,  I  might  say,  in  all  its  phases  that  are  adapted 
to  the  Commonwealth,  and  for  seventy  years  have  engaged 
in  its  calling.  I  have  been  very  much  delighted  to-day,  as 
you  all  have,  in  listening  to  this  lecture.  We  have  never 
had  the  privilege  before  of  listening  to  such  an  able  lecture 
on  the  same  subject.  I  most  heartily  concur,  so  far  as  I  am 
able,  in  the  sentiments  that  have  been  expressed.  I  belong 
to  a  club  whence  this  Board  of  Agriculture  emanated,  that 
has  been  in  existence  since  1840.  One  of  the  members  of 
the  club  grows  in  the  western  portion  of  the  country  20,000 
acres  of  wheat  every  season,  and  he  stated  a  while  ago  that 
in  less  than  fifty  years  the  bread  Ijaskct  \vould  be  empty. 
He  meant  us  to  gather  from  that  that  wc  had  got  to  depend 
more  upon  our  own  resources  in  this  Commonwealth  than 
we  have  been  doing ;  that  we  should  have  to  change  our 
modes  of  ai^riculture,  and  o^o  back  to  the  ao^riculture  which 
was  pursued  in  earlier  times,  and  raise  grains  for  our  own 
sustenance.  This  will  undoul)tedly  prove  true.  It  is  well 
known  that  this  Board  was  organized  to  stimulate  the  agri- 
culture of  the  State,  —  Avhich  it  has  done,  —  because  the 
prosperity  of  the  State  depends  so  largely  upon  cheap  and 
economical  living  for  the  masses.     We  all  know  that  our 
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acres  feel  the  influence  of  this  Board,  have  grown  more  pro- 
ductive, are  managed  with  more  skill ;  and  still  thej  are  not 
managed  more  than  half  as  well  as  they  should  be.  Our 
pastures  are  practically  neglected.  We  have  not  come  to 
the  idea  that  our  pastures  should  receive  the  same  care  as 
the  other  portions  of  the  farm,  but  it  is  not  many  years 
before  it  Avill  prove  a  necessity.  Mr.  Chairman,  I  can't  go 
into  all  the  different  phases  of  agriculture  which  I  have  pur- 
sued for  the  last  seventy  years,  but  1  have  taken  a  great 
deal  of  pleasure  in  the  calling,  and  perhaps  have  tried  to 
make  the  old  adage  true,  —  of  making  two  blades  of  grass 
grow  where  but  one  grew  before. 

]\Ir.  Peiiham.  We  can  scarcely  enter  a  car  anywhere  in 
eastern  Massachusetts  without  seeing  an  advertisement  read- 
ing something  in  this  way,  perhaps  :  "Don't  use  coffee  ;  use 
food  coffee."  Will  the  doctor  tell  us  whether  he  has  exam- 
ined Avhat  is  called  "  Postum  Food  Koffee,"  and,  if  so,  what 
it  consists  of? 

Dr.  Wiley.  I  never  have  made  any  examination  of 
"Postum  Food  Koffee,"  and  do  not  know  what  it  is  made 
of,  further  than  it  is  claimed  to  be  in  part  a  cereal.  Of 
course  if  people  don't  want  to  use  coffee,  they  needn't  do 
so,  and  the  manufacturers  have  a  perfect  right  to  advise 
them  not  to.  I  would  criticise  this  advertisement  in  this 
respect, — in  the  use  of  the  word  "  coffee."  Coffee  means 
a  certain  definite  product.  An  ordinary  cereal,  if  it  bears 
the  word  "  coffee,"  is  fraudulent,  —  has  a  fraudulent  name. 
It  isn't  coffee  ;  it  is  a  substitution  for  coffee,  maybe,  but  it 
isn't  cofiee.  And  if  this  product  contains  coffee  as  an  in- 
gredient, then  it  is  again  fraudulent,  because  it  advises  the 
people  not  to  use  coffee,  when  they  are  using  it  under  an- 
other name.  But  I  don't  suppose  it  does.  I  suppose  the 
word  "  coffee  ''  is  used  there  simply  to  indicate  that  this  can 
be  used  as  a  kind  of  beverage  in  place  of  coffee.  Now,  if 
coffee  means  nothing  but  being  hot  and  being  brown,  Avhy 
that  probably  is  both.  But  coftee  has  specific  qualities  ;  it 
has  tannin,  and  caramel,  and  an  alkaloid  which  is  injurious 
when  used  to  excess  ;  and  the  oil  and  the  aroma  Avhich  is 
produced  by  the  roasting  of  the  coftee  all  combine  to  give 
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coffee  its  properties,  and  people  who  are  injured  by  these 
substances  ought  not  to  use  them.  I  have  no  doubt  many 
people  are  injured  by  drinking  strong  coffee.  I  know  if  I 
drink  a  lot  of  strong  coffee,  for  instance,  at  a  reception  at 
night,  it  keeps  me  awake.  That  is  an  injmy,  and  I  oughtn't 
to  do  it ;  but  I  do  it,  and  take  the  consequences  myself. 
It  doesn't  hurt  you, — unless  I  deprive  you  of  my  pres- 
ence. But  I  deplore  the  word  coffee  being  used  upon  an 
article  advertised  as  a  substitute  for  coffee,  Avhich  really 
contains  coffee.     That  is  the  only  objection  I  have. 

Mr.  Perham.  I  was  led  to  ask  about  this  matter,  and 
a  student  in  the  Institute  of  Technology,  taking  a  course 
of  chemistry  in  the  past  half  a  dozen  years,  told  me  that 
they  had  made  there  repeated  analyses  of  the  ' '  Postum 
Food  Koffee,"  and  found  it  more  than  half  coffee,  and  j^et 
it  is  advertised  as  a  food  coft'ee  not  injurious  to  health. 

Dr.  Wiley.  I  would  like  to  say,  Mr.  Chairman,  if  that 
is  the  case,  if  those  people  are  Avarning  people  not  to  drink 
coffee,  and  then  selling  coffee  under  another  name,  it  is  a 
fraud,  —  a  food  adulteration,  pure  and  simple. 

Mr.  John  Bursley  (of  AVest  Barnstable).  I  move  at 
this  time,  in  behalf  of  the  Board  of  Agi'iculture,  that  our 
thanks  as  a  Board  be  extended  to  the  citizens  of  South 
Framingham,  the  Board  of  Trade  of  South  Framingham, 
and  especially  to  our  associates  on  the  Board,  Mr.  Damon 
and  Mr.  Bowditch,  for  the  most  generous  hospitality  and 
entertainment  accorded  our  members  in  all  particulars. 

The  motion  was  seconded  and  carried. 

Mr.  P.  M.  Harwood  (of  Barre).  It  isn't  every  day  that 
Ave  have  a  man  like  Dr.  Wiley  with  us,  and  I  think  we 
ought  to  get  all  the  information  we  can.  I  am  sure  there 
are  some  in  the  audience  here  Avho  would  like  to  know  the 
effect  of  formaldehyde  upon  food  ;  and  as  a  matter  of  gen- 
eral information  of  the  adulteration  of  licjuors  other  than 
Avines,  like  whiskey  and  brandy,  or  anything  of  that  kind, 
—  Avhat  adulterations,  if  any,  exist,  and  whether  or  not  they 
are  injurious. 
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Dr.  Wiley.  I  have  just  been  feeding  a  class  of  twelve 
young  men  on  formaldehyde  for  twelve  weeks.  They  were 
just  coming  ofi"  their  food  as  I  came  away,  and  of  course 
we  haven't  had  time  to  tabulate  the  data,  but  I  will  say  that 
each  showed  visible  signs  of  very  severe  distress.  I  left 
four  of  them  in  bed,  and  the  others  wanted  to  go.  Of 
course  we  fed  up  to  as  much  as  one  part  in  five  thousand, 
which  is  more  than  is  ordinarily  used  in  food  ;  but  we  began 
with  a  nuich  smaller  quantity.  But  the  question  is  not  how 
little  of  a  dangerous  article  you  can  use  in  food,  —  the 
courts  have  held  that  you  shall  not  put  any  in  ;  and  adding 
a  little  of  it  is  no  excuse, — just  as  the  law  says  you  shall 
not  steal ;  it  is  no  excuse  if  you  steal  only  a  penny.  If  the 
substance  is  injurious  to  health  of  itself,  under  the  decisions 
of  the  Supreme  Court  of  Pennsylvania  it  cannot  be  added 
in  any  quantity  at  all.  It  would  be  different  if  the  law  said, 
"in  quantities  which  will  make  that  food  unwholesome,"  — 
which  would  be  an  unfortunate  law,  because  you  never  could 
convict  a  person,  for  the  sample  itself  would  be  already  con- 
sumed before  the  proof  would  be  forthcoming. 

Now,  we  have  positive  proof,  without  going  to  the  trouble 
of  tabulating  the  data,  that  formaldehyde  is  injurious  to 
health.  It  produced  a  very  marked  lowering  of  the  pulse, 
depression  of  the  temperature,  showing  a  specific  action  on 
the  heart.  In  four  cases  out  of  the  twelve  it  was  accompa- 
nied by  pains  of  a  very  severe  nature,  in  two  cases  nausea 
and  vomiting,  and  in  all  cases  preventing  their  taking  the 
food  which  they  were  compelled  to  take  under  their  pledge, 
whether  they  a\  anted  it  or  not.  On  the  whole,  we  decided 
it  was  very  injurious  to  health.  We  did  not  feed  it  to  them 
excessively,  but  one  })art  in  five  thousand. 

In  regard  to  licjuors,  that  is  a  delicate  question.  I  read 
an  advertisement  the  other  day,  written  by  an  old  lady  one 
hundred  and  six  years  old,  —  that  is,  it  purported  to  be  writ- 
ten by  a  lady  one  hundred  and  six  years  old,  —  living  in  a 
town  where  I  used  to  live,  in  Indiana,  saying :  "I  have  just 
passed  my  one  hundred  and  sixth  l)irthday,  and  am  in  per- 
fect health;  and  I  attribute  my  perfect  health,  in  body  and 
mind,  to  the  fact  that  every  day  for  sixty  years  I  have  taken 
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a  certain  quantity  of  whiskey.  Nancy  Taggs."  I  wrote  to 
a  personal  friend  of  mine,  and  received  this  reply  :  "There 
is  an  old  lady  by  the  name  of  Nancy  Taggs  in  the  almshouse, 
and  of  course  they  furnish  whiskey  to  the  inmates."  He 
found  this  lady  reasonably  health}^  in  body  and  mind,  and  not 
knowing  her  exact  age  ;  of  course  women  don't  tell  that, 
even  at  that  advanced  period  of  life.  When  he  asked  her 
about  the  kind  of  whiskey  she  had  been  drinking,  she  seemed 
very  much  interested.  She  said,  "  I  never  touched  a  drop 
of  wliiskey  in  my  life,  of  any  kind." 

Since  then  I  found  two  other  advertisements,  one  one 
hundred  and  three  and  one  one  hundred  and  five  years  old, 
similar  to  that,  in  different  localities,  of  the  same  brand  of 
whiskey.  I  have  written  for  information  in  regard  to  those, 
which  will  be  probably  of  the  same  kind.  The  ways  of  the 
advertiser  are  devious. 

This  country  is  being  crushed  by  the  press,  in  their  pub- 
lishing stories  and  advertisements  absolutely  fraudulent  in 
character.  Since  the  1st  of  January,  through  our  instiga- 
tion, the  post  ojQSce  has  issued  fraud  orders  against  over  fifty 
of  these  advertisements,  prohibiting  circulation. 

Just  the  other  day  my  name  was  used  in  an  advertisement 
fraudulently.  When  I  w^rote  to  the  firm,  they  told  me  they 
would  attend  to  their  affairs,  and  allow  me  to  attend  to  mine. 
Whereupon  I  issued  a  fraud  order  against  them,  and  cited 
this  man  to  appear  before  the  authorities,  which  he  did  last 
Friday  morning,  and  after  a  hearing,  lasting  about  ten  min- 
utes, the  fraud  order  was  issued,  and  all  papers  and  circu- 
lars hereafter  excluded  from  the  mails.  They  were  making 
me  say  a  thing  I  never  said,  and  wouldn't  be  implicated  as 
saying. 

But  the  distilled  liquors  which  we  drink  are  something 
awful,  —  that  is,  to  drink  them.  I  don't  suppose  any  are 
drunk  here,  but  those  who  do  drink  them  find  that  the 
old-fashioned  whiskey  has  disappeared  practically  from  the 
trade.  If  a  physician  orders  whiskey  for  you  as  his  patient, 
you  don't  get  whiskej^ ;  it  never  has  been  whiskey,  and 
never  will  be,  — you  get  the  thing  that  is  called  whiskey. 
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I  am  not  saying  anything  about  how  wholesome  it  is,  com- 
pared to  whiskey,  because  I  know  even  whiskey  is  none  too 
wholesome  ;  but  it  isn't  whiskey,  and  therefore  it  is  fraudu- 
lent. You  see  a  big  advertisement  running,  of  a  certain 
kind  of  whiskey  ;  that  isn't  whiskey,  — it  never  was.  It  is 
a  beverage,  to  be  sure,  made  under  the  laws  of  tlie  United 
States,  unfortunately,  which  have  countenanced  just  that 
sort  of  thing  under  what  is  called  the  "  rectifying  law."  A 
man  can  take  out  a  license,  and  rectify.  What  does  that 
mean?  I  think  it  means  to  make  something  better,  to 
straighten  out;  and  when  applied  to  whiskey,  it  means  the 
adulterated  substances  are  removed.  But  it  doesn't  mean 
that  at  all.  He  can  take  out  the  oil  that  is  in  it  and  put  in 
what  he  pleases, — providing  he  pays  the  tax.  And  then 
he  can  sell  it  under  whatever  name  he  pleases,  as  whiskey, 
raw  whiskey  or  any  other  whiskej^  That  is  rectified  whis- 
key, or  blended  whiskey,  as  it  is  called.  Blended  whiskey 
is  sold  everywhere  to-day  ;  and  you  can't  go  to  a  bar  in 
Boston,  or  any  other  place  where  whiskc}^  is  sold,  and  get 
any  other  kind  but  that.  I  will  correct  myself.  There  is 
one  place  where  you  can  get  pure  whiskey.  You  can  go  to 
a  ofovernment  bonded  warehouse  and  oret  it  out  of  bond. 
That  is  stuff  that  has  been  put  in  there,  and  never  manipu- 
lated.    That  is  straight  whiskey. 

Mrs.  Worth.  I  simply  want  to  thank  the  doctor  for  his 
address,  from  the  standpoint  of  a  housekeeper.  I  think  this 
is  a  subject  that  housekeepers  are,  or  should  be,  interested 
in.  They  are  largely  responsible  for  the  health  of  the  fam- 
ily, and  every  one  should  feel  very  grateful  for  any  knowl- 
edge on  this  subject,  and  to  those  who  are  studying  and 
working  for  the  best  interests  of  humanity  in  this  respect. 

Dr.  Wiley.  I  am  glad  to  have  this  word  of  commenda- 
tion. And  I  would  like  to  say  a  thing  that  is  patent  to 
everybody,  —  if  the  women  of  this  country  would  pay  more 
attention  to  foods  and  less  to  voting,  they  would  do  the 
most  good.  I  am  not  opposed  to  woman's  suffrage,  by  any 
means,  but  I  would  like  to  see  an  improvement  in  the 
kitchens  of  our  families. 
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The  Chair.  The  time  has  now  arrived  when  we  must 
call  this  meeting  closed. 

The  meeting  then  adjourned  sine  die. 

In  the  afternoon  members  of  the  Board  of  Agriculture 
and  many  others  attending  the  meeting  visited,  on  invita- 
tion, "Millwood  Farm,"  in  Framiiigham,  where  they  were 
shown  every  courtesy  by  its  owner,  Mr.  N.  I.  Bowditch,  a 
member  of  the  Board. 
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In  accordance  with  the  provisions  of  cliapter  IV.  of  tlie 
by-laws,  the  Board  met  at  the  office  of  the  secretary,  in  Bos- 
ton, on  Tuesday,  Jan.  10,  1905,  at  11  o'ck)cls:  a.m.,  it  being 
the  Tuesday  preceding  the  second  Wednesday  of  January. 
The  Board  was  called  to  order  by  Second  Vice-President 
Augustus  Pratt. 

Present:  Messrs.  Akerman,  Allen,  Anderson,  Appleton, 
Bi"adway,  Brewster,  Burslc}^  Burt,  Damon,  Danforth,  .V. 
Ellsworth,  J.  L.  Ellsworth,  Gurney,  Hersey,  Jewctt,  Kil- 
bourn,  Lane,  Leach,  Mason,  ^ye,  Paige,  Perham,  Peters, 
Pratt,  Reed,  Richardson,  Ross,  Sessions,  Shaylor,  Smith, 
Tiu-ner,  Wellington  and  Worth. 

Records  of  special  meetings  of  the  year  read  and  approved. 

The  secretary  read  his  annual  report,  which  was  accepted 
by  unanimous  vote. 

First  Vice-President  Wm.  R.  Sessions,  coming  in,  took 
the  chair. 

Reports  of  committees  being  in  order,  the  committee  on 
agricultural  societies,  by  Mr.  Kilbourn,  chairman,  presented 
a  written  report,  which  was  accepted  and  adopted. 

The  report  of  the  Dairy  Bureau  was  read  by  the  general 
agent,  Mr.  Harwood,  and  was  accepted  and  adopted. 

The  committee  on  Massachusetts  Agricultural  College,  by 
Mr.  Bursley,  chairman,  presented  a  written  report,  which 
was  accepted  and  ad()})tcd  as  the  report  of  the  Board  of 
Overseers  to  the  Leofislature. 
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Tho  coiuniittee  on  experiments  iind  station  work,  hy  Mr. 
Turner,  presented  a  written  report,  which  was  accepted  and 
adopted. 

The  committee  on  institutes  and  public  meetings,  by  Mr. 
Hersey,  chairman,  presented  a  written  report,  which  was 
accepted  and  adopted. 

The  committee  on  forestry,  roads  and  roadside  improve- 
ments, by  Mr.  Appleton,  presented  a  written  report,  which 
was  accepted  and  adopted. 

The  committee  on  domestic  animals  and  sanitation  was 
excused  from  making  a  report,  as  the  subject  matter  it 
would  cover  would  be  found  in  the  report  of  the  chief  of 
the  Cattle  Bureau. 

State  Nursery  Inspector  H.  T.  Fernald  read  his  third 
annual  report,  which  was  accepted  and  adopted  ;  and  the 
reconmiendations  concerning  fumigation  contained  therein 
were  referred  to  the  committee  on  gypsy  moth,  insects  and 
birds. 

At  12.50  o'clock  the  Board  adjourned  to  2  p.m. 

The  Board  was  called  to  order  by  Mr.  Sessions,  at  2  p.m. 

The  State  Forester,  Mr.  Akerman,  presented  a  verbal 
abstract  of  his  report  to  the  Legislature. 

An  abstract  of  the  reports  of  inspectors  of  fairs,  prepared 
by  direction  of  the  committee  on  agricultural  societies,  was 
read  and  accepted. 

Voted,  That  the  secretary  be  instructed  to  appear  before 
the  committees  of  the  Legislature  in  support  of  the  petition 
of  the  Massachusetts  Horticultural  Society  concerning  pro- 
cedure in  choosing  certain  officers. 

The  reports  of  the  inspectors  of  the  fairs  of  the  Blackstone 
Valley  and  Bristol  County  agricultural  societies  were  called 
up  and  read,  which,  after  discussion,  were  accepted. 
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Vofed,  on  motion  of  Mr.  Kilbourn,  That  the  bounty  of 
the  Bristol  County  Agricultural  Society  be  withheld,  and 
that  the  secretary  be  instructed  to  notify  the  Treasurer  of 
the  Commonwealth  of  the  action  of  the  Board,  and  that 
said  secretary  withhold  his  approval  of  the  l^ounty  of  said 
society. 

The  charge  against  the  society  was  pool  selling  on  its 
grounds  during  its  annual  fair,  and  the  action  of  the  Board 
was  taken  under  Revised  Laws,  chapter  124,  sections  4  and 
8,  the  vote  being  by  the  necessary  two-thirds. 

The  irregularity  of  the  Blackstone  Valley  Agricultural 
Society,  being  minor  in  character,  was  passed  over,  by  vote 
of  the  Board. 

The  sixth  semiannual  report  of  the  chief  of  the  Cattle 
Bureau  was  presented  by  Dr.  Peters,  who  read  an  abstract 
of  the  same,  and  the  report  was  accepted. 

At  4.45  o'clock  the  Board  adjourned  to  10  a.m.,  Wednes- 
day. 

SECOND  DAY. 

The  Board  w^as  called  to  order  by  First  Vice-President 
Sessions,  at  10.10  a.m. 

Present:  Messrs.  Akerman,  Allen,  Anderson,  Appleton, 
Bradway,  Bursley,  Burt,  Damon,  Danforth,  Douglas,  A. 
Ellsworth,  J.  L.  Ellsworth,  Hersey,  Jewett,  Kilbourn, 
Lane,  Leach,  Mason,  Nye,  Paige,  Pease,  Perham,  Peters, 
Porter,  Pratt,  Reed,  Richardson,  Ross,  Sessions,  Shaylor, 
Turner,  Wellington,  Williams  and  Worth. 

The  records  of  the  first  day  were  read  and  approved. 

The  executive  committee,  as  committee  on  credentials,  by 
Mr.  Kilbourn,  chairman,  reported  the  list  of  qualified  mem- 
bers of  the  Board  for  1905.  The  newly  constituted  members 
are  as  follows  :  — 
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At  large,  appointed  by  the  Governor,  Hon.  Wm.  R.  Sessions 

of  Springfield. 

Elected  from  the  — 
Bristol   County  Agricultural    Society,   William  A.    Lane  of 

Norton. 
Deerfield  Valley,  E.  P.  Williams  of  Ashfield. 
Essex,  John  M.  Danforth  of  Lynnfield, 
Highland,  Henry  S.  Pease  of  Middlefield. 
Hillside,  Ralph  M.  Porter  of  Cummington. 
Middlesex  South,  Isaac  Damon  of  Wayland. 
Plymouth  County,  Augustus  Pratt  of  North  Middleborough. 
Worcester,  Walter  D.  Ross  of  Worcester. 
Worcester  County  West,  J.  Harding  Allen  of  Barre. 

The  report  of  the  committee  on  credentials  was  accepted 
and  adopted. 

Election  of  officers  being  in  order,  the  chairman  declared 
His  Excellencv  William  L.  Douglas  president  of  the  Board 
(by  a  by-law  of  the  Board  the  Governor  is  ex  officio  presi- 
dent) . 

Further  elections  by  ballot  resulted  as  follows  :  — 

First  Vice-President,  Hon.  William  R.  Sessions  of  Spring- 
field. 

Second  Vice-President,  Mr.  Augustus  Pratt  of  North 
Middleborough. 

Secretary,  Mr.  J.  Lewis  Ellsworth  of  W^orcester. 

General  Agent  of  the  Dairy  Bureau,  Mr.  Peter  M.  Harwood 
of  Barre. 

State  Nursery  Inspector,  Dr.  Henry  T.  Fernald  of  Am- 
herst. 

Election  of  specialists  being  in  order,  ballots  were  taken, 
and  the  elections  resulted  as  follows  :  — 

Chemist,  Dr.  C.  A.  Goessmann  of  Amherst.* 
Entomologist,  Prof.  C.  H.  Fernald  of  Amherst.* 
Botanist,  Dr.  Geo.  E.  Stone  of  Amherst.* 
Pomologist,  Prof.  F.  A.  Waugh  of  Amherst.* 
Veterinarian,  Prof.  James  B.  Paige  of  Amherst.* 
Engineer,  William  W^heeler  of  Concord. 
Ornithologist,  Edward  Howe  Forbush  of  Wareham. 

*  Massachusetts  Agricultural  College. 
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The  secretary  appointed  his  first  clerk,  Mr.  F.  H.  Fowler, 
librarian  for  the  ensuing  year. 

The  Chair  announced  the  standing  committees  as  follows 
(the  secretary  is,  by  rule  of  the  Board,  a  member  ex  officio 
of  each  of  the  standing  committees)  :  — 

Executive  committee :  Messrs.  W.  A.  Kilbourn  of  South  Lan- 
caster, John  Bursley  of  West  Barnstable,  AVm.  H.  Spooner  of 
Boston,  Francis  H.  Appleton  of  Peabody,  Augustus  Pratt  of 
North  Middleborough,  CD.  Eichardson  of  West  Brookfield, 
Edmund  Hersey  of  Hingham,  Henry  S.  Perham  of  Chelms- 
ford. 

Committee  on  agricultural  societies:  Messrs.  W.  A.  Kilbourn 
of  South  Lancaster,  Q.  L.  Reed  of  South  Weymouth,  0.  E. 
Bradway  of  Monson,  J.  Harding  Allen  of  Barre,  J.  F.  Burt  of 
Easthampton. 

Committee  on  domestic  animals  and  sanitation :  Messrs.  Henry 
S.  Perham  of  Chelmsford,  Johnson  Whiting  of  West  Tisbury, 
John  S.  Anderson  of  Shelburne,  Wm.  A.  Lane  of  Norton, 
Henry  E.  Paige  of  Amherst. 

Committee  on  gypsy  moth,  insects  and  birds :  Messrs.  Augustus 
Pratt  of  North  Middleborough,  J.  M.  Danforth  of  Lynnfield, 
W.  C.  Jewett  of  Worcester,  H.  H.  Leach  of  North  Brookfield, 
Walter  D.  Ross  of  Worcester. 

Committee  on  Dairy  Bureau  and  agricultural  products: 
Messrs.  C.  D.  Richardson  of  West  Brookfield,  J.  M.  Danforth 
of  Lynnfield,  Henry  E.  Paige  of  Amherst,  W.  M.  Wellington 
of  Oxford,  S.  B.  Taft  of  Uxbridge. 

Committee  on  Massachusetts  Agricultural  College:  Messrs. 
John  Bursley  of  West  Barnstable,  W.  C.  Jewett  of  Worcester, 
Charles  H.  Shaylor  of  Lee,  Isaac  Damon  of  Wayland,  A.  H. 
Nye  of  Blandford. 

Committee  on  experiments  and  station  work:  Messrs.  Wm. 
H.  Spooner  of  Boston,  N.  I.  Bowditch  of  Framingham, 
H.  A.  Turner  of  Norwell,  Ralph  M.  Porter  .of  Cummington, 
E.  P.  Williams  of  Ashfield. 

Committee  on  forestry,  roads  and  roadside  improvements: 
Messrs.  Francis  H.  Appleton  of  Peabody,  H.  A.  Turner  of 
Norwell,  H.  G.  Worth  of  Nantucket,  J.  J.  Mason  of  Ames- 
bury,  Henry  S.  Pease  of  Middleficld. 

Committee  on  institutes  and  public  meetings:   Messrs.  Ed- 
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muud  Hersey  of  Hingham,  H.  H.  Goodell  of  Amherst,  11.  S, 
Perham  of  Chelmsford,  Wm.  R.  Sessions  of  Springfield,  Albert 
Ellsworth  of  Athol. 

These  appointments  were  approved  by  vote  of  the  Board. 

The  ornithologist  to  the  Board,  Mr.  Forbush,  spoke  in 
reference  to  the  advisabihty  of  preparing  and  publishing  a 
special  report,  in  book  form,  on  the  birds  of  the  Common- 
wealth, economically  considered. 

Voted,  That  the  Board  approves  of  the  suggestion  of  its 
ornithologist,  and  recommends  that  measures  be  taken  to 
bring  the  matter  to  the  attention  of  the  Legislature. 

Voted,  further,  That  the  chairman  of  the  committee  on 
gypsy  moth,  insects  and  birds,  the  chairman  of  the  committee 
on  forestry,  roads  and  roadside  improvements,  and  the  sec- 
retary of  the  Board,  be  a  committee  to  take  the  matter  in 
charge. 

Special  assignments  being  in  order,  the  request  of  the 
Worcester  Agricultural  Society  for  the  approval  by  the  Board 
of  Agriculture  of  its  vote,  passed  at  a  meeting  of  the  soci- 
ety held  on  Nov.  29,  1904,  "  That  a  committee  of  three  be 
appointed,  with  power  to  sell  and  convey  the  land  shown  by 
plan  submitted  by  the  Norton  Emery  Wheel  Company  at  a 
price  not  less  than  $2,000,"  was  considered. 

The  delegate  of  the  society  was  present,  and  stated  the 
reasons  for  the  sale.  It  appearing  that  the  meeting  at  which 
the  vote  was  passed  was  legally  called  and  held,  that  the 
vote  was  by  the  necessary  two-thirds,  that  the  request  for 
approval  had  been  properly  advertised,  and  no  person  ap- 
pearing in  opposition  to  the  request,  it  was 

Voted,  To  approve  the  said  vote  of  the  said  Worcester 
Agricultural  Society,  in  accordance  with  the  provisions  of 
chapter  124  of  the  Revised  Laws. 

The  request  of  the  Bristol  County  Agricultural  Society 
for  the  approval  by  the  Board  of  Agriculture  of  its  vote, 
passed  at  a  meeting  held   on   Nov.   2n,   1904,    "That  the 
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(lirettor.s  be  authorized  to  sell  the  real  ewtate  and  })ersonal 
})roperty  of  the  society  for  an  amount  not  les.s  than  $20,000, 
and  to  execute  sufficient  deeds,  bill  of  sale  and  other  papers 
necessary  to  so  transfer  its  property,"  being  in  order,  the 
matter  was  considered. 

The  delegate  of  the  society  was  present,  and  stated  the 
reasons  for  the  sale.  It  appearing  that  the  law  had  been 
fully  complied  with,  and  no  person  appearing  in  opposition 
to  the  request,  it  was 

Voted,  To  approve  the  said  vote  of  the  said  Bristol  County 
Agricultural  Society,  in  accordance  with  the  provisions  of 
chapter  124  of  the  Revised  Laws. 

His  Excellency  the  Governor,  coming  in,  was  presented 
to  the  Board,  but  declined  to  take  the  chair. 

The  committee  on  gypsy  moth,  insects  and  birds,  to  whom 
Avas  referred  the  report  of  the  State  Nursery  Inspector,  re- 
ported recommending  that  he  be  requested  to  enforce  the 
nursery  inspection  law. 

Voted,  To  accept  and  adopt  the  report  of  the  committee. 

The  committee  on  institutes  and  public  meetings,  hy  Mr. 
Hersey,  chairman,  reported  that  an  invitation  had  been  re- 
ceived from  the  Eastern  Hampden  Agricultural  Society  to 
hold  the  next  public  winter  meeting  of  the  Board  at  Palmer, 
and  one  from  the  Worcester  Agricultural  Society  to  hold  it 
at  Worcester,  l)ut  without  recommendations. 

After  discussion,  ballots  were  taken,  and  the  Board  se- 
lected Palmer  as  the  place  for  holding  its  next  public  winter 
meeting.  Date  of  meeting,  Tuesday-Thursday,  Dec.  5-7, 
1905. 

The  Chair  appointed,  as  a  local  committee  of  arrange- 
ments for  this  meeting,  to  act  with  the  connnittee  on 
institutes  and  public  meetings,  Messrs.  Bradway,  Leach, 
Richardson,  Paige  and  Sessions,  which  appointments  were 
confirmed  by  vote  of  the  Board. 

The  committee  on  agricultural  societies,  by  Mr.  Kilbourn, 
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chairman,  reported  requests  of  certain  societies  for  change 
of  date  for  holding  fiiirs.     After  consideration,  it  was 

Voted,  That  the  date  for  the  commencement  of  the  fair 
of  the  Blackstone  Valley  Agricultural  Society  be  changed 
to  the  third  Friday  after  the  first  Monday  in  September ; 
that  of  the  Hampshire  Agricultural  Society  to  the  third 
Tuesday  after  the  first  Monday  in  September ;  and  that  of 
the  Weymouth  Agricultural  and  Industrial  Society  to  the 
Friday  preceding  the  first  Monday  in  September. 

Voted,  That  the  request  of  the  Bristol  County  Agricul- 
tural Society  for  dates  of  September  4,  5  and  6,  or  the  same 
dates  as  last  year,  be  referred  to  the  executive  committee, 
with  full  power. 

At  12,40  o'clock  the  Board  adjourned  to  1.30  p.m. 

The  Board  was  called  to  order  by  Secretary  Ellsworth, 
at  1.45  o'clock. 


Mr.  Kilbourn,  for  the  committee  on  agricultural  societies, 

reported  the  assignment  of  inspectors,  as  follows  :  — 

Amesbury  and  Salisbun%  at  Amesbury,  Sep- 
tember 12,  13  and  14,  .         .         .         .         .  H.  H.  Leach. 

Barnstable  County,  at  Barnstable,  August  29, 

30  and  31, W.  M.  Wellington. 

Blackstone  Valley,  at  Uxbridge,  September  22 

and  23, CD.  Richardson. 

Bristol  County,  at  Taunton,  September  26,  27 

and  28,         ......         .  W.  C.  Jewett. 

Deerfield  Valley,  at  Charlemont,  September  14 

and  15, C.  H.  Shaylor. 

Eastern  Hampden,  at  Palmer,  October  6  and  7,  AV.  A.  Lane. 

Essex,  at  Peabody,  September  19,  20  and  21,   .  S.  B.  Taft. 

Franklin  County,  at  Greenfield,  September  20 

and  21, H.  G.  Worth. 

Hampshire,  at  Amherst,  September  19  and  20,  E.  P.  Williams. 

Hampshire,  Franklin  and  Hampden,  at  North- 
ampton, October  4  and  5,     .         .         .         .  J.  H.  Allen. 

Highland,  at  Middlefield,  September  6  and  7,   .  A.  H.  Nye. 

Hillside,  at  Cummington,  September  26  and  27,  J.  S.  Anderson. 

Hingham,  at  Hingham,  September  26  and  27,  .  W.  H.  Spooner. 
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Hoosac  Valley,  at  North  Adams,  September  22 

and  23, Wm.  R.  Sessions. 

Housatonic,  at  Great  Barrington,  September  27 

and  28, A.  Pratt. 

Marshfield,  at  Marshfield,  August  23,  24  and 

25, A.  Ellsworth. 

Martha's  Vineyard,  at  West  Tisbury,  Septem- 
ber 19  and  20, W.  D.  Ross. 

Massachusetts    Horticultural,  at   Boston,    Sep- 
tember 14,  15,  16  and  17,     .         .         .         .     F.  H.  Appleton. 
Middlesex  North,  at  Lowell,  September  14,  15 

and  16, R.  M.  Porter. 

Middlesex  South,  at  Framingham,  September 

19  and  20, J.  Buksley. 

Nantucket,  at  Nantucket,  August  23  and  24,     .     J.  M.  Burt. 
Oxford,  at  Oxford,  Sei^tember  7  and  8,     .         .     H.  S.  Periiam. 
Plymouth  County,  at  Bridgewater,  September 

13  and  14, H.  A.  Turner. 

Spencer,  at  Spencer,  September  21  and  22,  .  H.  S.  Pease. 
Union,  at  Blandford,  September  13  and  14,  .  Q.  L.  Reed. 
Weymouth,  at  South  Weymouth,  Septemljer  1, 

2  and  4, I.  Damon. 

Worcester,  at  Woi'cester,   September   4,   5,    6 

and  7, J.  J.  Mason. 

Worcester  East,  at  Clinton,  September  13,  14 

and  15, O.  E.  Bradway. 

Worcester  Northwest,   at  Athol,   September  4 

and  5, J.  M.  Danforth. 

Worcester  South,  at  Sturbridge,  September  14 

and  15, W.  A.  Kilbourn. 

Worcester  County  West,  at  Barre,  September 

28  and  29, H.  E.  Paige. 

The  report  of  the  committee  was  accepted  and  adopted. 

Second  Vice-President  Pratt,  coming  in,  took  the  chair. 

Voted,  That  the  Chair  appoint  a  legislative  committee  of 
five. 

The  Chair  appointed  Messrs.  Kilbourn,  Pratt,  Spooner, 
Bursley  and  Ross,  which  appointments  were  confirmed  by 
vote  of  the  Board. 

Voted,  That  the  First  Vice-President  and  the  secretary 
be  added  to  the  loijislative  committee. 
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The  secretary  reported  on  the  delinquencies  of  certain 
societies  in  failing  to  compl}^  with  the  law  and  the  regula- 
tions of  the  Board  in  sending  in  their  annual  returns. 

•  Vofed,  To  refer  the  delinquencies  to  the  executive  com- 
mittee, with  power  to  act. 

Vofed,  That  the  arrangements  for  the  summer  meeting  of 
the  Board  be  left  in  the  hands  of  the  secretary,  with  power 
to  act. 

The  meeting  was  then  dissolved. 

J.  LEWIS  ELLSWORTH, 

Secretary. 
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REPORT  OF  COMMITTEE  ON  AGRICULTURAL  SOCIETIES. 


[Read  and  accepted  at  the  Annual  Meeting,  Jan.  10,  1905.] 


At  a  meetino;  of  the  committee  held  at  Framingrham  the 
inspectors'  reports  were  read  and  considered,  and  those  of 
the  Bristol  County  and  Blackstone  Valley  were  by  vote  re- 
ferred to  the  full  Board  for  action  at  the  annual  meeting  in 
January. 

The  reports  of  other  inspectors  showed  that  the  societies 
had  complied  with  the  laws  and  the  regulations  of  the 
Board,  and  generally  held  successful  and  attractive  fairs, 
awarding  the  premiums  and  conducting  the  exhibitions  with 
credit  to  themselves  and  with  profit  to  the  people  attending ; 
that  there  was  considerable  difference  in  the  methods  used 
and  in  the  kind  of  exhibition,  being  the  result  of  local  con- 
ditions. 

In  some  societies,  cattle,  sheep  and  swine  were  the  main 
attractions  ;  in  others  these  were  wanting,  and  the  whole 
exhibition  was  for  flowers,  vegetables  and  horticultural 
products.  In  many  societies  the  cattle  were  given  the  first 
day  and  the  horses  the  second  day.  In  all  the  fairs  it  was 
the  purpose  of  the  officers  to  carry  on  the  exhibitions  in  the 
spirit  and  intent  of  the  law  under  which  they  are  organized. 

In  holding  institutes,  improved  attendance  is  shown  by 
reports  made  to  the  secretary  of  the  Board,  and  it  is  be- 
lieved to  be  due  to  better  attention  to  this  one  of  the  con- 
ditions for  receiving  the  State  bounty. 

Respectfully  submitted, 

WILLIAM  A.  KILBOURN. 
0.  E.  BRAD  WAY. 
QUINCV  L.  REED. 
J.  F.  BURT. 
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REPORT  OF  COMMITTEE  ON  EXPERIMENTS  AND 
STATION  WORK. 


[Read  and  accepted  at  the  Annual  Meeting,  Jan.  10,  I'JOS.] 


The  value  of  the  station  work  is  more  evident  from  year 
to  year  in  its  various  experiments.  Plant  diseases  are  on 
the  increase,  caused  perhaps  in  a  measure  by  the  modern 
intense  system  of  culture.  Insect  pests  are  rapidly  multi- 
plying, and,  as  so  little  is  known  of  the  best  remedies  and 
the  practical  methods  of  application,  these  are  live  questions 
that  everv  cultivator  nmst  meet  sooner  or  later,  and  without 
the  proper  training  or  time  for  experiment. 

In  plants,  remedies  are  needed  for  the  rust  on  the  holly- 
hock and  gladiolus  and  the  rot  in  iris,  etc. ;  and  there  seems 
to  be  no  department  of  agriculture  that  needs  improvement 
more  than  fruit  culture.  There  are  many  apple  orchards 
scattered  through  the  State  which  have  been  neglected,  and 
might  be  brought  into  fruitful  condition  if  properly  treated. 
What  better  work  can  the  station  do  than  to  select  a  neg- 
lected orchard  in  some  accessible  place,  properly  prune  the 
trees,  spray  and  fertilize  them,  as  an  object  lesson  to  owners 
and  others,  and,  if  possible,  bring  the  culture  up  to  a  higher 
plane  ? 

Perhaps  the  farmer  has  a  valid  excuse  for  not  giving  more 
careful  attention  to  his  apple  crop,  when  we  consider  how 
little  control  of  sales  he  has,  being  charged  a  fixed  price  per 
barrel  for  selling  by  the  commission  merchant,  without  re- 
gard to  the  amount  received,  while  to  this  must  be  added 
the  freight  and  city  carting.  It  would  seem  more  just  to 
the  farmer  to  make  a  percentage  commission  on  sales. 

The  farmer  who  has  100  barrels  of  apples  to  send  to  mar- 
ket first  spends  $35  for  empty  barrels,  for  which  he  nexev 
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gets  anything.  If  it  is  a  year  when  apples  are  scarce,  he 
gets  perhaps  $1.50  to  $2  per  barrel  for  them;  if  apples  are 
abundant,  and  consequently  cheap,  he  gets  from  $1  per  bar- 
rel down,  his  expense  for  barrels,  freight  and  carting  being 
the  same  in  either  case. 

There  is  a  market  price  for  empty  barrels  at  all  times. 
In  nearly  every  business  packages  and  packing  are  charged 
to  the  person  or  company  buying  the  goods ;  whenever 
goods  are  in  bulk,  —  nursery  stock,  dry  goods,  furniture, 
etc.,  —  a  charge  is  made  for  cases.  If  producers  of  the 
latter  classes  of  goods  cannot  afford  to  give  away  such  ma- 
terial, it  is  certainly  unjust  to  allow  nothing  to  the  farmer, 
whose  profit  is  so  much  smaller.  We  have  personally 
known  of  instances  the  past  season  where  the  farmer  has 
received  less  than  50  cents  a  barrel  net  for  his  apples,  and 
many  who  exported  them  received  nothing;  in  the  latter 
case  the  farmer  made  some  one  a  present  of  at  least  $20  for 
every  100  barrels  sent.  These  unjust  practices  should  be 
corrected,  and,  if  possible,  the  fruit  industry  of  the  State 
put  on  a  business  basis,  so  that  young  men  may  find  it  de- 
sirable to  make  fruit  culture  a  profession,  and  older  culti- 
vators also  be  helped. 

The  total  shipment  of  apples  to  foreign  countries  from  all 
shipping  ports  in  the  United  States  in  1903  was  2,546,141 
barrels  ;  of  these,  459,458  barrels  were  from  Boston,  853,- 
838  barrels  were  from  New  York.  In  1904  the  total  ship- 
ment was  1,603,944  barrels ;  from  Boston  439,675  barrels, 
and  from  New  York  417,087  barrels.  Shipments  will  con- 
tinue during  the  winter. 

Respectfully  submitted, 

WILLIAM  H.  SPOONER, 

Chairnmn. 
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REPORT  OF  COMMITTEE  ON  FORESTRY,  ROADS  AND 
ROADSIDE  IMPROVEMENTS. 


[Read  and  accepted  at  the  Annual  Meeting,  Jan.  10,  1V)05.] 


The  committee  on  forestry,  roads  and  roadside  improve- 
ments respectfully  submits  the  following. 

The  State  has  progressed  upon  all  these  lines  during  the 
past  year.  Indeed,  a  State  with  the  wealth  of  JNIassachu- 
setts,  her  density  of  population  and  the  independence  of 
thought  that  exists  within  her  borders,  must  inevitably  ad- 
vance in  all  useful,  beautifying  and  aesthetic  lines  of  progress. 

The  needs,  and  now  the  demands,  of  our  business  men 
for  more  intelligent  forestry  throughout  New  England  have 
ad^'anced  in  our  State  during  the  past  year,  by  the  enact- 
ment by  the  Legislature  of  1904  of  a  law  creating  the  office 
of  State  Forester.  Mr.  Alfred  Akerman,  a  man  trained  on 
forestry  lines,  an  expert,  has  been  appointed  to  that  office. 
His  services  are  at  the  disposal  of  our  citizens,  under  rules 
as  to  the  payment  of  expenses,  and  so  far  as  he  finds  that  his 
time  for  such  help  can  be  so  employed.  He  will  also  advise 
at  our  Agricultural  College  by  lectures. 

The  term  forestry  must  not  be  confused  with  that  of  orna- 
mental and  protective  tree  planting.  There  are,  however, 
dangers  that  come  to  trees  in  general,  under  which  all  tree 
culture  and  tree  care  can  be  considered  together. 

In  a  previous  report  a  suggestion  was  advanced  of  the 
possible  value  of  collections  of  lantern  slides,  owned  by  this 
Board,  for  use  under  loan,  and  with  lectures  prepared  by 
those  who  had  given  the  subjects  thus  pictured  especial 
thought  and  study.  The  suggestion  was  original,  so  far  as 
this  committee  knew.  During  the  past  year  the  Office  of 
Experiment  Stations  at  Washington,   under  authorization, 
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has  adopted  that  plan,  which  is  now  available  for  a  few  lec- 
tures upon  certain  important  subjects. 

The  improvement  of  our  roads  is  becoming  of  greater  value 
to  the  owners  of  farming  and  forest  lands,  as  each  new  year 
opens,  and  consequently  to  the  State  at  large.  Highways 
are  being  promoted  by  this  State,  and  the  neighboring 
States  lying  to  the  north  of  us  are  striving  to  secure  that 
legislative  action  which  shall  advance  these  interests,  and 
apparently  and  naturally  they  desire  to  do  so  in  a  way  that 
shall  })romote  a  New  England  system. 

The  whole  nation  is  interested  in  properly  advancing 
those  natural  conditions  of  each  of  her  sections,  so  that,  with 
our  diversified  climate,  the  several  seasons  of  the  3'ear  will 
find  the  greatest  possible  activity  among  the  people  pro- 
moted. Not  only  that,  but,  as  Europe  and  other  older  lands 
have  realized  to  the  full  extent  the  great  value,  in  the  pro- 
motion of  general  prosperity,  of  encouraging  travel,  they 
have  recognized  the  underlying  necessity  of  promoting  in  all 
ways  those  branches  of  agriculture  that  advance  the  beauty 
of  the  face  of  God's  earth. 

The  accessibility  of  the  mountain,  sea  shore,  lake  shore, 
etc.,  of  the  north,  east,  south  and  west  of  this  nation,  must 
be  reasonably  improved  in  order  to  promote  this  very  im- 
portant phase,  which  is  a  great  factor,  underlining  the  gen- 
eral prosperity  of  the  nation  as  a  Avhole.  The  move  to  give 
New  England  a  national  reservation  is  in  our  interest. 

It  is  a  benefit  to  Massachusetts  to  do  all  that  she  can, 
under  reasonable  financial  conditions,  to  draw  to  herself  and 
her  more  immediate  neighborhood  persons  in  active  business 
and  out  of  it,  Avho  are  able  to  travel  from  foreign  countries 
or  from  other  parts  of  our  own  country. 

It  is  well  to  provide  for  good  roads  and  good  roadsides, 
and  it  is  encouraging  to  sec  evidences  that  the  planting 
along  our  roadsides  is  becoming  more  recognized  as  a  part 
of  the  scheme  to  protect  the  good  roads  which  have  })een 
provided  for  us  at  much  expense.  Knowledge  on  all  these 
lines  has  been  greatly  advanced  by  wliat  the  State  has  done. 

It  was  my  privilege  to  visit  tlie  New  Jersey  road  expert, 
Mr.  Owen,  before  our  State  began  her  highway  work,  and, 
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in  behalf  of  the  Massachusetts  Society  for  Promoting  Agri- 
culture, to  invite  him  to  deliver  three  lectures  upon  the 
value  of  better  roads.  I  Avas  with  him  at  the  rooms  of  the 
Massachusetts  Horticultural  Society  in  Boston,  the  rooms 
of  the  Worcester  County  Horticultural  Society  in  Worces- 
ter, and  at  the  rooms  of  the  Essex  Institute  in  Salem,  for 
the  tliree  lectures.  The  Board  can  feel  that  the  seeds  then 
sown  Avere  in  line  with  the  work  that  it  was  desirous  to 
promote. 

Your  committee  has  no  special  funds  to  work  with,  has  a 
membership  of  five  ;  but  they  believe  that,  in  reality,  the 
subject  under  Avhich  they  have  been  called  to  act  has  now 
become  recognized  of  so  much  importance  to  the  people  in 
general  that  the  Avorkers  in  behalf  of  better  forestry,  roads 
and  roadside  improvements  are  almost  legion. 

An  appropriation  of  a  fcAV  hundred  dollars  b}^  the  Leg- 
islature for  sets  of  camera  slides  and  prepared  lectures 
might  supplement  the  Avork  being  undertaken  by  our  State 
Forester. 

Approved  b}'  the  committee, 

FRANCIS  H.  APPLETON, 

Chairman. 
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REPORT  OF  COMMITTEE  ON  INSTITUTES  AND  PUBLIC 

MEETINGS. 


[Eeail  and  accepted  at  the  Amiual  Mectmg,  Jan.  10,  1005.] 


The  summer  meeting  of  the  Board  of  Agriculture  was  held 
at  Amherst,  in  order  to  look  t)\er  more  thoroughly  than 
last  year  the  farm,  orchards,  gardens  and  greenhouses  ;  the 
meeting  last  year  being  so  satisfactory  that  it  created  a  desire 
to  aofain  visit  the  coUesfe  rounds,  to  learn  more  about  the 
better  methods  of  preparing  the  soil  for  crops  and  feeding 
animals  for  milk. 

The  winter  meeting  of  the  Board  was  held  at  South  Fram- 
ingham,  and  was  one  of  the  most  successful  the  Board  has 
ever  held.  The  speakers  not  only  gave  information  of 
importance,  but  clothed  it  in  language  the  most  pleasing. 
A  very  large  number  of  people  were  present  at  all  of  the 
sessions. 

The  institute  meetings  are  doing  a  great  work  in  the 
farming  comnumity.  Every  year  progress  is  made  in  feed- 
ing crops  and  animals  by  methods  given  by  the  speakers  at 
the  institute  meetings.  Farmers  have  now  nmch  better 
opportunities  for  learning  how  to  feed  crops  and  animals 
than  when  the  farmers"  institutes  were  first  organized  ;  and, 
if  present  methods  had  been  known  then,  it  would  have 
taken  a  much  longer  time  foi"  the  farmers  to  learn  them 
than  it  now  does  because  of  the  institutes. 

Respectfully  submitted, 

EDMUND    IIEESEY. 
HENRY   S.    PEEIIAM. 
ALBEPtT   ELLSAVORTII. 
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Report  to  the  Legislature  of  the  State 
Board  of  Agriculture,  acting  as  Over- 
seers OF  THE  Massachusetts  Agricul- 
tural  College. 


[Revised  Laws,  chapter  89,  section  10,  adopted  by  the  Board,  Jan.  10,  1905.] 


To  the  State  Board  of  Agriculture,  Overseers  of  the  Massachusetts  Agri- 
cultural College. 

The  committee  on  Massachusetts  Agricultural  College, 
appointed  by  the  State  Board  of  Agriculture,  submits  the 
following  report  for  the  year  1904. 

The  Grinnell  prizes  were  awarded  as  follows  :  first  prize, 
to  Arthur  W.  Gilbert  of  Brookiield  ;  second  prize,  to  Sidney 
B.  Haskell  of  Southbridge.  These  prizes  are  awarded  to 
the  members  of  the  graduating  class  who  pass  the  best  exam- 
inations in  agriculture  at  the  June  commencement. 

An  interesting  feature  at  commencement,  June  15,  was 
the  memorial  exercises  upon  the  late  Professor  Stockbridge, 
who  was  particularly  and  peculiarly  identified  with  the  col- 
lege history  and  work.  A  fine  tribute  to  his  service  to  the 
college,  and  his  personal  w'orth,  was  given  by  Mr.  Wm.  H. 
Bowker  of  the  class  of  1871,  wdiich  tribute  has  been  put  in 
print. 

The  work  of  the  college  has  been  carried  on  upon  nearly 
the  usual  lines.  We  have  been  pleased  to  note  the  increased 
patronage  and  the  large  number  of  the  1904  entering  class. 
This  has  brought  to  our  attention  the  fact  that  there  is  a 
pressing  need,  if  not  an  absolute  necessity,  for  larger  and 
better  equipments,  in  the  way  of  buildings,  class  rooms,  etc., 
in  the  horticultural,  botanical  and  entomological  departments. 
The  summer  meeting  of  the  State  Board  upon  the  college 
grounds  was  of  especial  interest  to  the  farmers  of  w(\stern 
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Ma88acliusett.s,  a.s  it  i^ave  them  an  opportunity  to  witness 
many  ot"  the  object  lessons  of  the  college  work,  and  experi- 
ments in  spraying-  fruit  trees  and  shrubbery,  which  in  late 
years  have  become  so  nmch  infested  with  insects  and  fungi. 

The  condition  of  the  farm  is  excellent,  and  your  commit- 
tee was  pleased  to  hear  of  proposed  changes  in  the  manage- 
ment and  handling  of  the  stock,  with  a  view  to  making  it 
more  of  a  financial  success  in  making  use  of  the  waste  and 
by-products  of  the  farm. 

Your  committee,  while  it  notes  an  improved  condition  of 
the  stock  generalh',  of  which  considerable  criticism  has  been 
made,  would  suggest  that  this  branch  of  the  work  should  be 
made  an  object  lesson  for  all  the  farmers  of  the  State ;  that 
the  poorer  animals  should  be  disposed  of  and  replaced  with 
better  ones,  and  the  line  of  quality  steadily  raised,  so  that 
this  may  become  the  "  Mecca"  of  stock  men  of  ^Nlassachu- 
setts,  as  it  is  for  experimental  work  in  other  lines.  The 
very  best  is  none  too  good  for  the  Massachusetts  Agricul- 
tural College. 

The  work  of  this  committee  is  largely  a  repetition  of 
itself,  and  in  a  sense  superficial.  It  inspects,  it  suggests,  it 
criticises  ;  it  seems,  in  fact,  the  connecting  link  between  the 
State  Board  of  Ao-riculture  and  the  college.  It  has  grown 
into  strong  s^^mpathy  with  the  institution,  and  feels  a  deep 
interest  in  its  success  and  growth.  The  institution  needs 
some  new  buildings  and  some  new  farm  machinery,  to  be 
properly  e(|uipped  for  the  work  that  is  manifestly  before 
it.  Massachusetts  should  meet  these  Avants  with  a  liberal 
hand.  It  is  sowing  seed  for  a  future  harvest  that  cannot 
be  measured  in  dollars  and  cents. 

The  depleted  condition  of  soil  from  long  use,  the  incoming 
of  pests,  scales  and  fungous  growth,  demand  a  different  style 
of  farmino^  from  that  our  fathers  followed  when  conditions 
were  different.  Hold  an  institute  in  any  farming  town  in 
Massachusetts,  and  call  in  a  scientific  agriculturist  to  make 
the  formal  address,  to  be  followed  by  a  discussion  of  the 
subject,  and  you  will  see,  in  the  questions  asked,  the  re- 
s|)ondent  influence  and  enlightenment  of  this  college.  So 
we  think  it  is  for  the  advantaiifo  of  the  State  r>oar(l  of  Ai:ri- 
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culture,  as  well  as  the  general  })ul)lic,  to  couie  closer  to  this 
institution.  All  these  interests  are  collateral,  and  need 
each  other's  support.  New  times  demand  new  measures, 
and  ofttimes  new  men. 

The  moving  finger  writes, 
And,  having  w-rit,  moves  on. 

Respectfully  submitted, 

JOHN  BURSLEY. 

C.    K.  BREWSTER. 

A.    A.  SMITH. 

C.    H.  SHAYLOR. 

W.    C.  JEWETT. 


No.  4.]  GYPSY    MOTH.  217 


KEPOET  OF  COMMITTEE   ON   GYPSY  MOTH,  INSECTS 
AND  BIRDS.* 


[Read  and  adopted  at  the  Public  Winter  Meeting,  Dec.  6,  1904.] 


To  the  Massachusetts  State  Board  of  Agriculture. 

Yoiir  committee  on  the  gypsy  moth,  insects  and  birds 
presents  herewith  its  report  for  the  year  1904.  As  in  recent 
years,  the  work  of  this  committee  has  been  restricted, 
through  lack  of  funds,  to  observino-  and  recordins;  the  in- 
crease  of  the  moth,  informing  local  authorities  of  the 
appearance  of  new  colonies,  and  advising  citizens  concerning 
the  best  means  for  combating  outbreaks  of  the  gypsy  and 
brown-tail  moths.  Owing  to  the  great  increase  in  these 
pests,  this  latter  feature  of  our  work,  conducted  largel}^ 
through  the  office  of  the  secretary  of  the  Board  of  Agri- 
culture, has  grown  to  considerable  dimensions.  Several 
hundred  letters  of  advice  have  been  written  in  answer  to 
inquiries,  while  many  more  applications  have  received  per- 
sonal attention  at  the  office.  While  the  calls  for  assist- 
ance were  most  numerous  during  the  early  summer  months, 
when  the  caterpillar  outbreak  was  in  full  force,  there  has 
l)ecn  a  steady  and  constant  demand  throughout  the  year 
for  advice  concerning  the  best  means  for  destroying  the 
insects. 

In  response  to  the  general  demand  for  detailed  information 
as  to  remedies  for  these  two  pests,  the  secretary  of  the 
Board  issued  a  special  article  on  the  "  Gj'^psy  and  brown- 
tail  moths,"  in  the  Massachusetts  Crop  Report  of  July,  1904. 
This  article,  widely  reviewed  by  the  press  of  the  State  and 
illustrated  by  excellent  cuts  of  the  insect,  gives  a  full  state- 

*  House  Document,  No.  .3,  1905. 
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iiient  of  t'lK'ir  habits,  and  dcscribos  the  ])r('|)anition  and  use 
of  ert'ective  remedies.  It  imiy  hv  had  upon  application  to 
the  secretary  of  the  Board. 

As  is  well  known,  active  Avork  against  the  gypsy  moth 
was  discontinued  by  action  of  the  Legislature  Feb.  1,  1900, 
the  field  work  practically  ending  at  the  close  of  the  calendar 
year  1899.  The  insect  has  thus  had  five  years  in  which  to 
increase  unrestricted,  except  for  such  etforts  as  have  been  put 
forth  from  time  to  time  by  individuals  and  municipalities. 

The  claim  advanced  by  many,  at  the  time  the  State  work 
stopped,  that  every  property  owner  would  fight  the  pest  on 
his  own  property,  has  thus  been  put  to  trial.  It  is  profit- 
able, as  showing  the  efficacy  of  individual  effort  against  the 
insect,  to  revicAv  briefly  the  conditions  existing  in  1899  at 
the  close  of  the  State's  systematic  attempt  to  suppress  the 
moth,  and  contrast  them  with  those  obtaining  at  the  end 
of  five  years  of  effort  on  the  part  of  individual  proi)erty 
owners,  and  in  some  cases  by  municipalities. 

Condition  of  Infested  Region.  — 1899  v.  1904. 
Within  the  two  years  ending  December,  1899,  practically 
the  entire  infested  territory  had  been  thoroughly  examined 
by  trained  employees,  a  large  part  of  the  examination  hav- 
ing been  made  in  the  year  1899.  The  report  of  the  com- 
mittee for  that  year,  together  with  the  additional  report  of 
the  special  legislative  investigating  committee,  gives  state- 
ments concerning  the  actual  condition  of  the  moth-infested 
district  at  that  time.  As  a  basis  for  comparison  of  present 
V.  past  conditions,  we  have  the  results  of  the  very  thorough 
examination  of  the  region  made  the  past  summer  by  Prof. 
C.  L.  ]Vrarlatt,  first  assistant  entomologist,  United  States 
Department  of  Agriculture,  and  Mr.  A.  II.  Kirkland,  a 
l(K'al  entomoloo'ist  Mdio  is  thorouahlv  familiar  with  the  insect 
and  the  territory  it  occupies.  Professor  Marlatt  has  kindly 
sent  us  an  advance  copy  of  his  report,  while  Mr.  Kirkland 
has  placed  his  copious  notes  at  our  disposal.  From  these 
several  sources  there  are  thus  available  reliable  data  con- 
cerning the  condition  of  the  several  infested  cities  and 
towns  in  1899  and  in  1904. 
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For  convenience,  ^\^e  have  adopted  the  classification  of 
"central  "and  "outer"  cities  and  towns,  as  used  in  past 
reports.  The  "  central  "  towns  are  those  lying  nearest  the 
centre  of  infestation,  and  naturally  are  those  where  the 
moth's  dc[)redations  have  been  longest  known  and  most 
severely  felt ;  the  "outer'"  towns  are  those  lying  outside 
the  central  towns,  and,  being  infested  to  a  less  degree,  have 
suffered  less  damage  from  the  pest,  although  containing  at 
one  time  or  another  colonies  of  importance. 

Cextral  Towxs, 
Erere/L 

1899.  —  There  were  a  few  small  infested  areas  in  the  city  of 
Everett  in  1899.  The  moth  was  known  to  occur  on  a  few 
estates  near  Central  Square,  on  Ferry  Street  near  the  Chelsea 
line,  on  property  near  the  Maiden  line,  while  a  few  caterpillars 
were  found  in  the  Woodlawn  Cemetery.  In  none  of  these 
places,  however,  had  there  been  any  stripping  of  trees  or  nota- 
ble injury  by  the  moth.  The  infested  areas  were  well  known, 
but  as  a  result  of  very  thorough  work  had  been  brought  under 
control.  A  few  years'  more  work  would  have  doubtless  re- 
sulted in  their  extermination. 

1904.  —  At  this  time  the  moth  has  increased  from  the  few 
scattered  infestations  existing  in  1899  to  a  point  where  the 
northern  part  of  the  city  is  generally  infested,  and  throughout 
this  section  the  past  season  a  considerable  amount  of  stripping 
of  trees  occurred.  The  southern  part  of  the  city  is  not  as 
badly  infested,  although  scattered  colonies  occur  throughout 
the  entire  city.  Everett  has  suffered  not  only  from  the  natu- 
ral increase  of  the  moth  within  its  own  borders,  but  by  the 
unfortunate  transportation  of  the  insect  from  the  large  neg- 
lected colonies  in  Maiden.  The  general  occurrence  of  the  egg 
clusters  throiighout  the  city  is  a  matter  of  common  knowledge, 
and  as  a  whole  it  is  seriously  infested  by  the  moth.  A  few 
years  more  of  neglect  will  witness  a  large  amount  of  damage  by 
the  pest  in  this  locality. 

Maiden. 

1899.  — Maiden,  being  one  of  the  cities  longest  infested,  and 
often  neglected  because  of  the  pressing  need  of  work  in  tlie 
outer  cities  and  towns,  was  rpute  generally  infested  by  llie 
gypsy  moth  at  the  close  of  the  State's  work  in  18*.)9.      W'bile 
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there  had  not  been  more  than  three  or  four  acres  all  told 
.stripped  by  the  moth  during  the  season  of  1899,  scattered  colo- 
nies of  considerable  size  were  known  to  exist  in  the  eastern  and 
northern  parts  of  the  city.  The  residential  portion  was  quite 
free  from  the  pest. 

1904.  —  The  city  of  Maiden  is  now  solidly  infested  by  the 
gypsy  moth.  It  is,  in  fact,  diflficult  to  find  a  tree  on  any  of  the 
principal  streets  which  does  not  bear  one  or  more  Qgg  clusters, 
while  on  some  of  the  trees  they  may  be  counted  by  the  thou- 
sand. In  the  Edgeworth  section  hundreds  of  trees  were  com- 
pletely defoliated  during  the  past  season,  while  in  the  northern 
and  eastern  part  of  the  city  the  stripped  trees  presented  a  shock- 
ing sight  at  mid-summer.  In  this  city  alone  at  least  two  hun- 
dred acres'  of  woodland  and  residential  districts  were  completely 
defoliated.  Property  owners  report  sweeping  from  one  to  twelve 
quarts  of  the  caterpillars  from  house  walls  every  morning  dur- 
ing the  feeding  season.  One  resident  on  Glenwood  Street,  who 
kept  a  fairly  accurate  account  of  the  caterpillars  so  obtained, 
reported  that  he  had  captured  and  destroyed  in  this  way  over  a 
barrel  of  these  insects  during  the  summer.  Words  can  hardly 
describe  the  terrible  condition  existing  in  northern  and  eastern 
Maiden  at  the  height  of  the  caterpillar  outbreak.  From  the 
Medford  line  to  the  Saugus  line  the  woodland  was  practically 
defoliated. 

Medford. 

1899.  —  Residential  portions  of  the  city  were  generally  in- 
fested, although  no  serious  damage  by  the  moth  took  place  in 
that  section.  In  1899  the  large  woodland  colonies  were  well 
known  and  circumscribed  in  area,  and  by  means  of  rigorous 
measures  had  been  brought  under  control.  At  the  time  the 
work  stopped  there  was  a  considerable  number  of  gypsy  moth 
nests  occurring  throughout  these  woodland  colonies  in  the 
northern  part  of  the  city,  but  in  the  year  mentioned  not  over 
two  acres  had  been  defoliated  by  the  moth. 

1904.  —  What  has  been  said  above  of  the  Maiden  conditions 
for  this  year  holds  true  of  Medford,  except  that  the  devastation 
and  annoyance  by  the  insects  described  must  necessarily  be 
amplified  to  meet  the  worse  condition  in  Medford.  The  city 
is  solidly  infested  from  one  end  to  another.  In  the  southern 
residential  portion  shade  trees  on  hundreds  of  private  estates 
were  stripped,  while  the  trees  in  the  residential  section  at  West 
Medford  appeared  as  if  swept  by  fire.     Only  the  most  patient, 
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thorough  and  continuous  work  on  the  part  of  property  owners 
in  that  section  prevented  all  the  trees  in  that  district  from 
being  defoliated.  Thousands  of  quarts  of  caterpillars  were 
gathered  by  hand  and  destroyed.  tSpraying  was  freely  resorted 
to,  and  the  morning  inspection  of  the  trees  became  a  household 
duty,  which  took  precedence  over  all  other  matters.  The 
remains  of  the  old  woodland  colonies  in  the  northern  part  of 
the  town  j)reviously  referred  to  have  now  increased  to  such  an 
extent  that  about  three  hundred  acres  all  told  were  practically 
defoliated  the  past  year.  The  beautiful  Pine  Banks  region  in 
the  Metropolitan  Park  was  completely  devastated,  and  hun- 
dreds of  young  pines  killed  outright,  in  spite  of  the  earnest 
and  faithful  endeavors  of  the  employees  of  tlie  Park  Commis- 
sion. Gen.  S.  C.  Lawrence,  one  of  the  largest  i3roj)erty  owners 
in  the  city,  found  it  again  necessary,  as  in  recent  years,  to 
employ  a  large  force  of  men  in  combating  the  moth  on  his 
woodlands.  Many  thousands  of  dollars  were  so  spent  by  this 
public-spirited  citizen,  but  with  only  a  partial  measure  of 
success,  owing  to  surrounding  infestations  on  neglected  wood- 
lands. The  numbers  of  egg  clusters  now  existing  in  Medford 
are  truly  formidable,  and  constitute  a  serious  omen  for  the 
season  of  1905. 

3felrose. 

1899.  —  The  moth  colonies  in  Melrose  at  the  close  of  1899 
were  few  in  number  and  widely  separated.  Near  the  Maiden 
line  in  the  woodlands  a  few  colonies  of  importance  had  devel- 
oped, but  not  over  an  acre  of  woodland  had  been  defoliated. 
The  residential  section  was  practically  free  from  the  insect. 
In  fact,  throughout  the  town  the  average  observer  might  travel 
for  days  without  finding  a  single  specimen  of  the  moth  in  any 
stage. 

1904.  — Melrose  to-day  is  nearly  as  badly  infested  as  Maiden. 
The  woodland  near  the  Maiden  and  Saugus  lines  in  the  southern 
and  eastern  parts  of  the  city  was  practically  defoliated,  and  the 
residential  district  in  that  section  suffered  severely  from  the 
moth.  At  Melrose  Highlands  a  large  colony,  occupying  per- 
haps fifty  acres,  has  appeared.  Another  occurs  in  the  western 
part  of  the  town,  near  the  Stoneham  line,  and  over  this  area 
nearly  all  the  trees  were  stripped.  At  the  time  the  work 
stopped,  in  1899,  Melrose  was  in  a  condition  where  two  years' 
work  on  the  part  of  a  small  force  could  have  exterminated  the 
insect  from  the  city.      To-thiy  ;iii  outlay  of  many  tliousands  of 
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dollars  would  be  necessary  merely  to  suppress  the  pest,  without 
reference  to  its  extermination. 

Saugus. 

1899.  —  The  residential  district  of  Saugus  occupies  but  a  rela- 
tively small  area,  as  compared  to  the  woodland  districts  in  the 
northern  and  western  parts  of  the  town.  Throughout  this  wood- 
land area  moth  colonies  were  known  to  exist  as  early  as  1894. 
A  scouting  of  Saugus  made  in  the  late  90's  revealed  a  consider- 
able'number  of  large  woodland  colonies.  This  woodland  being 
of  scrub  growth  and  of  little  value  to  the  owners,  it  was  possible 
to  employ  here  the  more  heroic  methods  of  cutting  and  burning 
on  a  large  scale.  At  the  close  of  1899_  many  of  the  colonies 
were  considered  to  be  free  from  the  moth,  while  in  others  but 
few  Qg,^  clusters  could  be  found. 

1904.  —  While  the  moth  has  not  again  appeared  in  several  of 
the  old  colonies  which  were  wiped  out  previous  to  1899,  in  a 
number  of  the  woodland  colonies  the  insects  have  multiplied  to 
as  great  an  extent  as  at  Medford  or  Maiden.  Blocks  of  wood- 
land, containing  in  some  cases  fifty  acres  or  more,  were  com- 
pletely stripped.  The  woodland  along  the  electric  road  leading 
from  Saugus  to  Wakefield  was  defoliated,  while  in  the  western 
part  of  the  town,  near  the  Melrose  and  Maiden  lines,  large 
areas  of  woodland  were  strijjped  by  the  caterpillars.  From  these 
woodland  colonies  the  residential  sections  have  now  become 
badly  infested,  and  much  harm  and  annoyance  was  wrought 
there  by  the  caterpillars  in  the  past  season. 

Winchester . 

1899.  —  Previous  to  1899  there  had  existed  in  this  town  a 
number  of  important  woodland  colonies,  which  had  received 
the  careful  attention  of  the  employees  of  the  Board,  with  the 
result  that  many  of  them  were  practically  suppressed.  A  small 
colony  in  the  southern  part  of  the  town  showed  about  one-half 
an  acre  stripped  by  the  moth,  this  being  one  of  the  most  im- 
portant infestations  of  the  year.  By  vigorous  use  of  the  burlap 
tlie  residential  section  had  been  rendered  nearly  free  from  the 
moth. 

1904.  — Several  of  the  woodland  colonies  in  the  western  part 
of  the  town  are  now  grown  to  formidable  size,  and  many  acres 
were  defoliated  the  past  year.  The  woodland  colony  in  the 
southern  part  of  the  town,  })reviously  referred  to,  has  increased 
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many  fold,  and  now  extends  over  fifty  acres,  more  or  less. 
AVinchester  has  been  fortunate  in  having  a  most  active  and 
progressive  tree  warden,  thoroughly  familiar  with  the  work 
against  tlie  gypsy  moth  and  the  danger  from  its  presence.  As 
a  result  of  his  work,  sup2:)ortcd  by  a  most  commendable  spirit 
on  the  part  of  the  tax  payers,  the  residential  section  of  the 
town  has  been  kept  practically  free  from  the  insect.  The  in- 
crease in  the  woodland  colonies,  however,  makes  the  problem 
of  keeping  the  residential  section  free  from  the  insects  more 
and  more  difficult  each  year. 

Outer  Towns. 
Arlington. 

1899.  —  Although  Arlington  is  near  the  centre  of  the  in- 
fested district,  yet,  from  its  excellent  condition  as  regards 
moth  infestation,  it  wag  considered  as  one  of  the  outer  towns. 
In  1899  the  residential  section  was  practically  free  from  the 
moth.  The  woodland  colonies  in  the  northern  part  of  the 
town  were  well  under  control,  and  in  great  measure  suppressed. 
An  untrained  observer  would  have  had  difficulty  in  finding  a 
single  gypsy  moth  in  the  town. 

1904.  — The  close  of  this  year  finds  Arlington  about  as  badly 
infested  as  any  of  the  cities  or  towns.  From  the  Belmont  line 
to  the  Mystic  Lakes  a  large  part  of  both  woodland  and  resi- 
dential district  was  completely  defoliated.  The  beautiful 
estates  along  the  west  bank  of  the  lakes  suffered  severely,  and 
here  many  valuable  pines  and  spruces  were  killed  by  the  cater- 
pillars. In  this  town,  as  at  Belmont,  Maiden,  Medford  and 
elsewhere,  public-spirited  citizens  have  struggled  bravely  to 
keej)  their  own  places  free  from  the  moth ;  but,  from  the 
general  occurrence  of 'the  pest  and  the  numerous  neglected 
estates,  the  fight  has  been  an  unequal  one.  To  suppress  the 
motli  in  this  town,  a  large  amount  of  work  and  a  consequent 
outlay  of  money  must  be  made.  It  is  important  that  tlie 
moth  should  be  suppressed  here,  because  of  the  many  avenues 
of  traffic  leading  through  the  town,  by  means  of  whicli  the 
caterpillars  will  otherwise  become  spread  over  a  large  area-. 

Helmont. 
1899. — At  the  close  of  the  State  work  Belmont  had  been 
quite  thoroughly  examined.     A  few  small  colonies  were  located 
in  the  northern  part  of  the  town,  and  others  of  miiu)r   impor- 
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tunce  discovered  in  a  few  localities  elsewhere.  The  eastern  and 
northern  sections  of  the  town  were  scatteringly  infested,  the 
most  important  colony  being  in  the  woodland,  near  the  Arling- 
ton line.  Here  a  great  deal  of  thorongh  work  was  done  by  the 
employees  of  the  committee,  and  the  colony  pnt  in  excellent 
condition  for  exterminative  work. 

1904.  —  Through  the  neglect  of  the  remnants  of  the  wood- 
land colonies  previously  mentioned,  the  insect  slowly  increased 
there  from  year  to  year,  until  the  i:)ast  summer  it  swept  like  a 
devouring  swarm  over  perhaps  one  hundred  acres  of  woodland, 
and  ruined  shade  trees  and  shrubbery  on  many  beautiful  private 
estates.  As  yet  the  residential  portion  of  the  town  is  only 
scatteringly  infested,  but  with  the  large  woodland  colony  re- 
maining on  the  north  and  Avitli  the  other  infestations  of  the 
town  it  is  but  a  question  of  time,  unless  active  measures  are 
taken,  when  the  whole  town  will  become  thoroughly  infested. 

Boston. 

1899.  — At  the  close  of  the  year  1899  a  small  infestation  was 
known  to  exist  at  Orient  Heights,  and  another  one  at  Cottage 
Street  in  the  Dorchester  district.  These  were  thoroughly  dealt 
with  at  the  time  of  their  discovery.  Tlie  Cottage  Street  colony 
has  since  received  the  attention  of  Mr.  William  Doogue,  city 
forester,  and  has  been  practically  wij^ed  out. 

1904.  —  The  Orient  Heights  colony  has  now  developed  to  a 
point  where  considerable  stripping  of  trees  was  noticed  last 
summer.  A  colony  of  considerable  importance  has  been  found 
on  Commonwealth  Avenue,  and  another  at  Allston.  There  can 
be  little  doubt  that  the  moth  has  spread  into  the  city  at  many 
points  from  the  badly  infested  sections  lying  to  the  north  and 
west,  and  that  many  incipient  colonies  now  exist  within  the 
limits  of  Boston  proper. 

BrookUne. 

1899.  —  The  town  of  Brookline  was  practically  free  from  the 
moth  at  the  close  pf  1899.  In  this  town  a  great  deal  of  very 
thorough  and  careful  work  was  done  by  the  employees  of  the 
committee,  with  the  result  that  at  the  close  of  the  work  it  was 
believed  that  the  moth  had  been  practically  exterminated  from 
the  town. 

1904.  — It  is  now  evident  that  the  moth  was  exterminated  in 
the  old  Brookline  colonies,  since  careful  examination  at  the 
end  of  five  years  fails  to  show  any  jiresence  of  the  insect.     There 
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are,  however,  a  few  small  colonies  now  in  existence  in  Brook- 
line,  the  insects  probably  having  been  brought  in  within  recent 
years  from  other  infested  localities. 

Burlington. 

1899.  —  Two  small  colonies  of  the  moth  were  known  to  exist 
in  woodlands.  These  were  treated  by  cutting  out  and  burning 
the  underbrush,  destroying  the  eggs,  and  putting  the  colonies 
in  condition  for  burlapping  the  following  season. 

1904.  —  The  woodland  colonies  mentioned  above  have,  now 
developed  to  small  proportions,  a  few  hundred  egg  clusters 
being  found  in  each.  As  yet  the  insects  have  done  no  particu- 
lar harm  here,  but  will  make  their  depredations  felt  in  a  year 
or  two,  if  neglected. 

Cambridge. 

1899.  — At  the  close  of  1899  there  were  several  small  infesta- 
tions in  this  city,  but  none  of  any  special  importance.  Here 
and  there  in  the  residential  sections  small  colonies  occurred, 
but  none  which  offered  any  serious  obstacles  to  remedial  treat- 
ment as  soon  as  the  larger  colonies  in  the  outlying  towns  could 
be  suppressed.  From  the  immense  traffic  through  this  city, 
caterpillars  were  continually  brought  in  from  infested  localities 
lying  to  the  north,  and  thus  kept  up  a  small  although  constant 
infestation. 

1904.  —  The  residential  part  of  Cambridge  is  now  quite  gen- 
erally infested  by  the  gypsy  moth.  The  insects  have  already 
reached  a  point  where  considerable  damage  to  trees  has  taken 
place,  much  stripping  being  noticed  this  year  in  the  Brattle 
Street  district,  also  near  the  Harvard  Botanic  Gardens,  and  to 
a  less  extent  at  North  Cambridge.  The  moth  has  made  a  rapid 
increase  in  this  city,  although  much  has  been  done  to  suppress 
it  by  the  park  superintendent  and  by  individuals. 

Chelsea. 

1899.  —  A  few  egg  clusters  and  caterpillars  were  found  in 
Chelsea  in  1899.  These  probably  resulted  from  straggling 
insects  brought  in  from  Maiden  and  Everett.  The  city  as 
a  whole  was  in  very  good  condition. 

1904.  — Several  sections  of  the  city  are  now  quite  thoroughly 
infested.  The  moths  are  most  noticeable  along  the  main 
avenues,  near  the  Everett  and  Revere  lines.       The  city  does 
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not  offer  any  particularly  serious  problems  in  the  way  of  con- 
trol measures,  if  the  moth  could  be  suppressed  in  the  larger 
infested  localities  to  the  north. 

Georgetoiun. 

1899.  —  The  Georgetown  colony  offered  a  unique  problem. 
It  involved  several  acres  of  woodland,  which  were  completely 
stripped  in  the  season  of  1899.  The  land  not  being  particu- 
larly valuable,  it  was  possible  to  cut  out  and  burn  the  entire 
colony,  and  to  carry  this  heroic  treatment  over  a  consider- 
able area  lying  outside  of  the  known  infested  section.  The 
fall  examination  showed  only  nine  egg  clusters,  which  were 
destroyed. 

1904. — With  five  years  in  which  the  insect  could  multiply, 
a  very  careful  examination  of  this  colony  failed  to  reveal  a 
single  specimen  of  the  gypsy  moth.  While  it  is  still  possible 
that  colonies  may  develop  elsewhere  in  the  town,  from  insects 
scattered  from  the  original  colony  by  teams  or  birds,  it  is  ap- 
parent that  the  old  centre  of  infestation,  which  offered  one  of 
the  most  formidable  problems  the  committee  was  ever  called 
upon  to  face,  has  been  completely  wiped  out. 

Lexington. 

1899.  —  At  the  close  of  the  year  the  woodland  colonies 
offered  the  most  serious  problems  in  this  town.  The  town  had 
been  thoroughly  examined,  and  its  exact  condition  determined. 
In  the  southern  part,  near  tlie  Arlington  line,  several  small 
colonies  were  located,  thoroughly  treated,  and  put  in  condition 
for  exterminative  work.  The  old  colonies  in  the  south-eastern 
part  of  the  town  Avere  in  excellent  condition. 

1904.  —  The  remnants  of  the  old  colonies  in  the  woodlands 
have  now  increased  to  such  a  point  that  considerable  stripping 
of  trees  occurred  the  past  summer.  An  important  colony  has 
also  developed  near  the  AVoburn  line,  and  here  woodland  and 
shade  trees  have  been  seriously  injured.  The  tree  warden  of 
this  town  has  done  excellent  work  in  suppressing  the  moth, 
so  far  as  his  means  would  permit ;  but  the  insect  has  made  a 
steady  gain,  and  at  this  writing  not  only  a  large  part  of  the 
woodland  but  also  a  considerable  part  of  the  residential  district 
is  badly  infested. 
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Lynn. 

1899.  —  There  were  practically  no  important  moth  colonies 
in  Lynn  at  the  close  of  the  State  work.  Scattering  infestations 
of  small  size  occurred  in  the  woodland,  but  were  very  thoroughly 
treated  during  the  summer  of  1899.  A  few  localities  were  in- 
fested in  the  residential  district,  and  these  also  were  thoroughly 
treated. 

1904. — The  good  work  done  in  Lynn  previous  to  1899  has 
been  verified  by  the  results  developing  in  that  city  to  date. 
While  the  small  infestations  have  now  grown  to  moderate  size, 
the  city  as  a  whole  is  still  in  very  good  condition,  if  we  except 
the  part  nearest  the  Saugus  line.  In  that  section  there  has 
been  a  very  undesirable  increase  in  the  numbers  of  the  moth. 
In  the  northern  part  of  the  town  the  Lynnfield  colony  has  ex- 
tended southward  into  the  wooded  area,  while  near  Walden 
Pond  there  is  another  woodland  colony  of  considerable  size. 

Lynnfield. 

1899.  —  At  the  close  of  the  year  the  town  was  practically 
free  of  the  moth.  A  small  number  of  insects  had  been  taken 
in  the  southern  joart  of  the  town,  but  aside  from  that  there 
were  no  colonies  of  importance. 

1904.  —  A  large  Avoodland  colony,  involving  2-)erhaps  one 
hundred  acres,  has  now  developed  in  the  southern  part  of  the 
town,  and  stretches  southward  over  the  border  of  Lynn.  This 
colony  has  made  a  very  rapid  development,  and,  from  its  occur- 
rence near  the  northern  border  of  the  infested  district,  is  one  of 
the  most  important  in  the  whole  list.  Another  colony  has  de- 
veloped at  North  Lynnfield,  but  tliis  has  received  an  important 
check  through  the  lumbering  operations  which  have  been  car- 
ried on  there. 

Manchester. 

1899.  —  Only  sixteen  egg  clusters  were  found  in  the  entire 
town  of  Manchester  this  year.  A  single  season  of  very  thor- 
ough work  h'ud  practically  suppressed  the  large  colonies  found 
there  in  1898.  In  no  place  was  more  thorough  work  done  by 
the  employees  of  the  Board,  and  the  results  at  the  close  of  1899 
proved  the  wisdom  of  applying  such  measures. 

1904. — But  a  few  specimens  of  tlie  moth  were  found  in 
this  town  the  present  year.     The  old  colonies  seem  to  be  ap- 
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parently  wiped  out,  and  it  is  higlily  probable  that  the  in- 
sects found  in  the  town  this  year  were  brought  in  from  outside 
sources. 

Marhlehead. 

1899.  —  Slight  infestations  were  found  in  the  town  at  the 
close  of  1899,  but  none  of  any  formidable  size.  These  colonies 
were  thoroughly  treated,  and  the  town  left  in  good  condition 
for  extermi native  work. 

1904.  —  A  colony  of  considerable  size  has  developed  near  the 
Swampscott  line,  while  in  the  residential  section  there  are  two 
or  three  infestations  of  minor  importance.  These  infestations 
are  only  the  natural  result  of  allowing  the  remnants  of  the  old 
colonies  to  multiply  unrestricted.  The  conditions  at  present 
existing  in  this  town,  however,  do  not  offer  any  formidable 
difficulties  in  the  way  of  suppressing  the  moth. 

Naliant. 
This  town,  once  cleared  from  the  moth,  had  become  slightly 
infested  in  the  fall  of  1899.     The  colonies  then  in  existence 
were  promptly  stamped  out.     It  is  now  generally  infested. 

Neivton. 

1899.  —  A  colony  occupying  a  large  area  in  the  Oak  Hill 
district  at  Newton  was  located  in  the  summer  of  1899,  cut  out, 
burned  over  and  given  very  thorough  treatment.  The  colony 
was  not  of  special  importance  from  the  severity  of  the  moth 
attack,  but  rather  from  its  location,  and  from  the  fact  that  it 
was  scattered  over  a  large  area. 

1904.  —  In  the  time  which  has  elapsed  since  the  close  of  the 
State  work  the  infested  localities  of  Newton  have  had  very 
thorough  treatment  at  the  liands  of  Mr.  C.  W.  Ross,  superin- 
tendent of  streets  of  that  city.  The  result  is  that,  while  the 
moth  still  occurs  in  the  city,  and  while  there  are  now  three  or 
four  important  colonies,  somewhat  widely  separated,  the  situ- 
ation is  well  in  hand,  and  does  not  offer  any  especially  difficult 
problems  if  thorough  work  can  be  continued. 

Peahody. 
1899. — The  fall  examination  of  this  town  in  1899  resulted 
in  the  finding  of  only  four  infested  localities,  and  these  con- 
tained all  told  but  sixteen  egg  clusters.     The  town  was  in  ex- 
cellent condition,  and  nearly  free  from  the  motli. 
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1904.  —  The  central  part  of  the  town  is  now  badly  infested, 
and  the  same  holds  good  with  the  section  known  as  South  Pea- 
body.  Along  the  Andover  road  as  far  as  the  Danvers  line 
there  are  numerous  important  colonies,  and  here  several  or- 
chards were  stripped  the  past  year. 

Reading. 

1899.  —  Ki  the  close  of  the  year  an  inspection  of  the  entire 
town  showed  a  few  colonies,  which  were  thoroughly  treated  as 
soon  as  found.  The  town  as  a  whole  was  in  excellent  con- 
dition. 

1904.  —  While  several  of  the  old  colonies  are  apparently  ex- 
terminated, there  has  been  a  large  increase  in  the  infestation 
of  the  residential  sections.  Along  tlie  car  lines  and  main  roads 
leading  to  Eeading  Square  the  moth  is  now  quite  generally  dis- 
tributed, and  the  need  for  thorough  work  against  the  insect 
throughout  this  section  is  obvious,  if  the  pest  is  to  be  sup- 
pressed. 

Revere. 

1899.  —  Quite  a  number  of  scattering  colonies  in  this  town 
received  attention  during  1899.  Here  and  there  throughout 
the  town  were  the  remains  of  old  colonies,  but  none  of  any 
serious  magnitude. 

1904.  —  Serious  damage  was  caused  by  the  moth  in  the 
Franklin  Park  section,  where  all  the  woodland  was  practically 
defoliated  by  the  caterpillars.  The  same  statement  applied 
to  the  trees  along  Maiden  Street,  where  the  damage  was  nearly 
as  great.  In  the  residential  section  and  in  the  district  toward 
Beachmont  several  small  colonies  have  developed.  The  town 
is  now  quite  generally  infested,  and  a  great  deal  of  thorough 
work  must  be  done  here  to  hold  the  moth  in  check. 

Salem. 

1899.  —  At  the  close  of  the  year  a  thorough  examination  of 
the  city  showed  it  to  be  in  excellent  condition.  Oidy  six  cater- 
pillars were  taken  in  the  residential  part  of  the  city.  The  old 
colonies  were  practically  wiped  out,  and  the  attention  of  a 
small  force  of  men  for  a  year  or  two  was  all  that  was  needed  to 
free  the  city  from  the  moth. 

1904.  —  To-day  the  residential  part  of  the  city  is  quite  solidly 
infested,   particularly  along  the   streets  running  toward   Pea- 
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body.  Serious  colonies  occur  along  Highland  Avenue  and  in 
the  section  known  as  the  Great  Pastures.  The  moth  is  in- 
creasing rapidly  in  this  city. 

Somervillc. 

1899. — In  the  year  1899  only  a  few  scattered  caterpillars 
were  found  in  this  city,  and  these  no  doubt  were  brought  in 
from  the  infested  sections  of  the  north.  The  city  as  a  whole 
was  in  excellent  condition. 

1904.  —  The  city  authorities  have  shown  great  energy  and 
skill  in  following  up  infestations  of  the  gypsy  moth,  and  are 
largely  responsible  for  the  present  good  condition  of  the  city. 
There  are,  however,  quite  a  number  of  infested  localities,  par- 
ticularly along  the  main  avenues  of  travel.  These  moth  colo- 
nies are  increasing  from  year  to  year,  and  it  is  apparent  that 
so  long  as  the  large  infested  sections  remain  to  the  north  of 
Somerville,  the  numbers  of  the  moth  here  are  bound  to  in- 
crease. 

Stoneham. 

1899.  —  The  residential  section  of  Stoneham  was  practically 
free  from  the  moth  at  the  close  of  the  year.  In  the  southern  part 
of  the  town  there  were  a  number  of  woodland  colonies  under 
control,  but  where  the  moth  still  occurred  in  important  numbers. 

1904.  —  The  residential  section  of  the  town  is  now  thor- 
oughly infested,  some  stripping  of  shade  trees  has  already 
occurred,  Avhile  the  woodland  colonies  in  the  southern  part  of 
the  town  have  developed  to  formidable  numbers.  In  those 
colonies  occurring  in  the  metropolitan  park  system  a  great  deal 
of  very  effective  work  has  been  done  by  the  Park  Commission 
employees,  under  the  direction  of  Mr.  Charles  Price,  superin- 
tendent. The  condition  of  the  town  as  a  whole,  however,  is 
distinctly  worse  than  in  1899. 

Stvcunpscott. 

1899.  —  A  few  eggs  were  found  in  the  fall  inspection  of 
Swampscott  in  1899,  but  aside  from  that  the  town  was  appar- 
ently free  from  the  moth. 

1904.  —  A  hasty  inspection  of  the  town  shows  tliat  tlie  moth 
has  not  developed  to  any  extent  within  its  borders.  There  are 
a  few  small  colonies  in  the  residential  section,  and  an  infesta- 
tion near  the  Marblehead  line,  aside  from  which  the  town  still 
remains  in  good  condition. 
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Wakefield. 

1899. — At  the  close  of  the  State  work  there  were  a  few 
woodland  colonies  in  the  eastern  part  of  the  town,  while  scat- 
tered infestations  occurred  throughout  the  residential  district. 
A  great  deal  of  very  thorough  work  was  done  in  this  town  dur- 
ing the  year,  and  as  a  result  it  was  left  in  good  condition  at  the 
close  of  the  work. 

1904.  —  A  number  of  important  moth  colonies  have  developed 
in  the  southern  part  of  the  town,  while  along  the  main  road 
leading  to  Saugus  serious  depredations  have  been  caused  by  the 
moth.  A  large  number  of  shade  trees  have  been  defoliated, 
while  woodland  colonies  of  importance  have  also  developed. 
The  town  is  not  in  as  bad  condition  as  Melrose  or  Saugus,  but 
still  contains  a  number  of  very  seriously  infested  localities. 

Waltham. 

1899.  —  The  old  woodland  colony  at  Waltham  was  practically 
stamped  out  in  1899,  but  eight  caterpillars  being  taken  there 
that  year. 

1904.  —  A  quite  thorough  inspection  of  the  main  roads  of 
Waltham  this  year,  and  also  of  the  old  colony  previously  re- 
ferred to,  gave  very  satisfactory  results.  A  few  egg  clusters 
were  found  in  the  central  part  of  the  city,  but  none  in  the 
old  colony  mentioned.  It  seems  apparent  that  the  city  is  in 
very  good  condition  as  regards  the  moth. 

Watertoivn. 

1899.  —  The  only  caterpillars  taken  in  Watertown  in  1899 
were  found  in  the  Mt.  Auburn  Cemetery.  The  town  was  in 
excellent  condition,  and  practically  free  from  the  moth. 

1904.  —  To-day  tlie  town  of  Watertown  is  seriously  infested, 
from  the  centre  to  the  Cambridge  line,  while  in  the  western 
district  near  the  Waltham  line  there  is  a  large  colony  which 
extends  northward  to  Belmont.  Along  Mt.  Auburn  Street 
a  large  number  of  trees  and  several  orchards  were  completely 
stripped.  The  severe  infestations  at  Watertown,  supplying, 
as  they  do,  thousands  of  caterpillars,  are  a  serious  menace  to 
property  in  the  vicinity  of  Harvard  Square,  Cambridge,  and 
probably  account  for  the  rapid  increase  of  the  insect  along 
Brattle  Street  in  the  latter  city. 
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Winthrop. 

1899.  —  But  a  single  egg  chister  of  the  moth  was  found  in 
Winthrop  in  the  fall  of  1899.  The  town  was  iDractically  clear 
of  the  moth. 

1904.  —  In  tlie  Beachmont  section  there  is  now  an  important 
colony,  wliile  along  the  line  of  the  Boston,  Revere  Beach  & 
Lynn  Railroad  there  are  a  number  of  badly  infested  localities. 
These  places  do  not  offer  any  serious  obstacles  for  treatment, 
but  must  of  necessity  grow  worse  if  neglected. 

Wohurn. 

1899.  —  This  city  was  infested  in  a  number  of  localities  at 
the  close  of  1899,  but  was  in  such  excellent  condition  that  no 
stripping  of  trees  had  occurred.  The  woodland  colonies  were 
practically  cleared  out,  and  in  many  of  them  no  form  of  the 
moth  had  been  found  during  the  year. 

1904.  —  The  residential  portion  of  the  city  is  now  thoroughly 
infested.  There  is  a  large  colony  near  Beach  Street,  while 
important  colonies  also  occur  in  the  eastern  part  of  the  city 
and  also  near  the  Lexington  line.  The  moth  is  rapidly  in- 
creasing in  Woburn,  and  the  problem  here  should  receive 
prompt  attention,  if  damage  by  and  further  spread  of  the 
insect  are  to  be  prevented. 

Neav  Colonies. 
Since  the  close  of  the  work  against  the  gj'psy  moth  a  few 
new  colonies  have  developed  in  districts  outside  the  infested 
area  known  at  the  close  of  1899.  In  nearly  all  these  cases 
agents  of  the  Board  have  investigated  and  verified  the  find- 
ing of  the  moth.  At  East  Bridgewater,  Mass.,  a  small 
colony  involving  a  few  old  apple  trees  was  found  in  1903, 
and  thoroughly  treated  by  the  owner  under  the  advice  and 
direction  of  the  local  tree  warden.  No  living  specimens  of 
the  moth  were  found  there  at  the  time  of  the  fall  examina- 
tion the  present  year.  Specimens  of  gypsy  moth  cater- 
pillars said  to  be  found  in  Scituate,  Mass.,  were  brought  to 
the  office  of  the  Board  of  Agriculture  during  the  past  sum- 
mer, but  this  finding  has  not  been  verified  by  examination 
of  tlie  alleged  infested  district.  At  South  Framingham, 
Mass.,  a  few  specimens  of  the  gypsy  moth  had  been  found. 
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as  verified  by  Mr.  N.  I.  Bowditch  of  this  committee.  At 
Billerica,  Mass.,  a  small  colony  has  developed  near  the 
centre  of  the  town ;  while  Gloucester,  Mass.,  has  also 
become  slightly  infested,  doubtless  through  insects  brought 
in  on  vehicles.     North  Andover  is  also  infested. 

Present  Danger  from  the  Moth. 

The  committee  has  not  thought  it  necessary  in  this  report 
to  go  into  the  matter  of  the  damage  and  injury  caused  by 
the  gypsy  moth,  since  these  facts  are  matters  of  common 
knowledge.  The  annoyance  caused  by  the  caterpillars,  the 
injury  to  crops,  trees  and  shrubber}^,  the  devastation  of 
woodlands  occurring  during  recent  j^ears,  are  only  too 
familiar  to  the  residents  of  the  infested  districts.  There 
are  two  points,  however,  on  which  the  committee  wishes  to 
place  particular  emphasis.  We  refer  to  the  killing  of  trees 
by  the  moth,  and  the  danger  of  spreading  into  non-infested 
territory. 

It  has  been  held  by  many  well-informed  parties  that  strip- 
ping by  caterpillars,  while  it  might  check  the  growth  of 
trees,  would  not  result  in  their  death.  We  have  therefore 
watched  with  particular  interest  certain  areas  in  Maiden  and 
southern  Melrose,  where  the  insects  have  been  allowed  to 
devastate  woodlands  annually  for  the  last  three  years.  Our 
examinations  show  that  in  these  sections  hundreds  of  large 
white  pines  had  been  killed  in  every  case  as  the  result  of  a 
single  stripping  by  the  insects.  The  deciduous  trees  have 
suifered  to  a  less  extent,  but  three  defoliations  and  in  some 
cases  two  have  sufficed  to  destroy  large  oaks  and  apple  trees. 
With  this  evidence  at  hand  there  can  be  no  question  that  the 
gypsy  moth,  left  to  itself,  will  kill  trees.  This  fact  is  of 
importance  in  its  bearing  toward  both  forest  and  orchard 
interests. 

However  serious  devastations  of  the  moth  have  been 
throughout  the  northern  metropolitan  district,  and  how- 
ever much  annoyance,  damage  and  financial  loss  it  has  caused 
property  owners,  in  our  judgment,  this  phase  of  the  matter 
is  not  of  as  .serious  monunit  to  the  citizens  of  the  State  as 
the  wholesale  distribution  of  caterpillars  which  takes  place 
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from  every  large  colony.  As  has  been  well  established,  the 
insects  spread  chiefly  in  the  caterpillar  stage,  when  they 
drop  on  passing  vehicles  and  are  carried  from  place  to  place. 
As  soon  as  a  moth  colony  near  any  of  the  main  roads  reaches 
the  swarming  stage,  distribution  from  that  point  is  bound 
to  occur.  It  is  indeed  a  serious  question  if  the  neglect  of 
the  large  moth  colonies  and  the  consequent  swarming  of 
the  caterpillars  in  them  during  the  past  few  years  has  not 
resulted  in  a  notable  dispersion  of  the  insects  throughout 
a  large  area  of  territory  heretofore  free  from  the  moth. 
There  can  be  no  more  successful  way  to  bring  about  the 
dissemination  of  the  gypsy  moth  throughout  the  entire 
State  than  to  continue  the  policy  of  non-action  which  has 
prevailed  in  recent  years. 

The  Parasite  Question. 

It  has  been  hoped  by  many  that  if  the  gypsy  moth  was 
allowed  to  increase,  its  natural  enemies,  of  which  a  large 
number  occur  in  this  State,  would  also  multiply  to  a  point 
sufficient  to  check  or  control  the  pest.  This  question  has 
received  careful  attention,  and  it  is  apparent  that  at  the 
end  of  five  years  the  gypsy  moth  has  multiplied  at  a  much 
greater  rate  than  its  natural  enemies,  increased  in  severity 
of  damage  to  property  and  spread  outward  over  an  enlarged 
area.  From  this  condition  of  affairs  it  is  evident  that  but 
little  help  may  be  expected  from  our  native  parasites,  and 
that  whatever  is  to  be  done  for  the  immediate  relief  of  our 
citizens  must  be  accomplished  by  human  efforts. 

Your  committee  has  borne  in  mind  the  fact  that  the  gypsy 
moth,  while  a  serious  pest  in  Europe,  has  there  its  years  of 
activity,  alternating  mth  those  of  non-action.  This  condi- 
tion of  affairs  indicates  that  in  Europe  the  combined  action 
of  its  numerous  natural  enemies  under  the  climatic  condi- 
tions prevailing  there  is  sufficient  to  check  the  increase  of 
the  moth.  While  it  is  known  that  there  is  no  single  para- 
site notably  effective  in  controlling  the  moth  in  Europe,  we 
have  thought  it  possible  that  there  might  be  several  para- 
sites whose  combined  effort  might  be  sufficient  to  check  its 
increase.     Without  going  into   details,  it  is  well  to   state 
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that  the  law  under  which  your  committee  operated  up  to 
the  close  of  the  work  made  it  impossible  to  send  experts 
abroad  to  investigate  this  matter,  or  to  leave  untouched  the 
large  colonies  in  this  State  which  would  be  necessary  for 
the  successful  introduction  and  breeding  of  parasites.  Now 
that  the  State  has  abandoned  the  idea  of  exterminating  the 
moth,  and  the  question  has  become  simpl}'  one  of  controlling 
its  increase  and  spread,  we  think  it  highly  desirable  that  an 
investigation  of  the  gypsy  moth  in  Europe  should  be  made, 
particularly  with  reference  to  discovering  such  parasites 
or  contagious  diseases  as  may  l)e  effective  in  checking 
tlie  increase  of  the  insect.  A  work  of  this  kind  calls  for  the 
highest  technical  skill,  and  we  are  glad  to  learn  that  the 
chief  of  the  Bureau  of  Entomology  of  the  United  States 
Department  of  Agriculture,  Dr.  L.  O.  Howard,  is  taking 
steps  to  investigate  this  important  subject.  Dr.  Howard's 
reputation  as  a  scientist  is  a  suiBcient  guarantee  that  any 
work  done  under  his  direction  will  be  carried  out  in  the 
most  thorough  manner,  and  this  committee  stands  ready  to 
co-operate  with  him  to  the  fullest  possible  extent.  Lacking 
State  appropriations  for  this  purpose,  it  seems  highly  desir- 
able that  national  aid  should  be  obtained  for  this  specific 
work,  and  your  committee  is  already  acting  along  these  lines. 

Summary. 
The  condition  of  the  moth-infested  region  at  the  close  of 
1899  may  be  well  summarized  in  the  words  of  this  com- 
mittee's report  for  that  year :  "The  entire  infested  district 
Avas  never  so  free  from  the  gypsy  moth  since  the  beginning 
of  the  State  work  as  at  present."  The  large  woodland 
colonies  were  completely  under  control,  many  of  them  had 
been  exterminated.  The  residential  districts  had  been  prac- 
tically cleared  of  the  moth.  Ten  acres  all  told  would  be  an 
ample  estimate  of  the  entire  stripped  area  in  all  the  cities 
and  towns  for  1899.  In  the  words  of  the  special  investi- 
gating committee  (March,  1900),  "The  infested  spots  are 
scattered.  There  are  to-day,  so  far  as  known,  no  large 
colonies;  "  and  again,  "  There  are  to-day  no  known  colonies 
in  existence." 
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Against  these  facts,  Avhose  accuracy  has  never  been  called 
in  question,  must  be  placed  the  conditions  as  they  exist 
to-day.  Instead  of  minor  damage  here  and  there  in  resi- 
dential districts,  we  have  reports  of  the  destruction  of  shade 
trees,  orchards,  gardens  and  shrubbery  over  a  large  part  of 
the  entire  infested  area.  Not  only  are  growing  crops  and 
trees  devastated,  but  houses  are  invaded  and  sidewalks 
swarmed  with  the  disgusting  insects.  Tenants  have  often 
forsaken  their  homes  because  of  the  plague,  and  in  the 
worst  infested  sections  real  estate  values  have  been  notably 
depreciated. 

The  weak  woodland  colonies  once  thoroughly  under  con- 
trol have  increased  by  leaps  and  bounds,  leaving  large 
forested  sections  as  bare  at  mid-simimer  as  in  winter,  and 
breedino;  enormous  numbers  of  insects  to  infest  still  larger 
areas.  From  the  Belmont  line  to  the  Saugus  River,  a  dis- 
tance of  ten  miles,  there  was  last  summer  an  almost  contin- 
uous succession  of  colonies. 

Professor  Marlatt,  after  seeing  the  shocking  condition 
prevailing  in  the  infested  district  in  July,  writes  :  "  The 
conditions  found  in  1902  scarcely  prepared  the  writer  for 
the  status  shown  in  the  course  of  the  investigations  just 
completed.  During  the  years  1903-1904  the  gypsy  moth 
had  evidently  made  extraordinary  progress,  and  defoliation 
or  stripping  was  found  which  the  writer  had  never  seen 
before  in  the  gypsy  moth  region,  and  undoubtedly  many 
times  greater  than  in  the  Avorst  of  the  earlier  years  of  gypsy 
moth  damage." 

In  the  foregoing  pages  we  have  endeavored  to  present 
fairly  the  present  conditions  of  the  moth-infested  regions. 
While  property  owners  have  suffered  severely,  and  call  in 
no  uncertain  tones  for  relief  from  the  scourge  which  they 
are  unable  to  combat  successfully,  we  face  also  a  serious 
menace  to  our  agricultural  interests,  which  would  follow  the 
unrestricted  spread  of  the  moth  throughout  the  State. 

In  view  of  the  alarming  condition  above  reported,  the 
imminent  danger  of  the  further  spread  of  the  moth,  the 
great  damage  now  being  wrought  to  shade,  fruit  and  forest 
trees  in  the  infested  territory,  and  the  large  sums  expended 
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by  municipalities  and  individuals  in  fighting  the  pest,  with 
the  certainty  of  immense  increase  of  damage  and  expense 
with  the  further  spread  of  the  insect,  your  committee  believes 
that  the  time  has  come  when  some  concerted  and  vigorous 
action  should  be  taken,  looking  to  the  control  of  the  pest. 

The  question  of  extermination  has  been  solved  through 
the  suspension  of  the  work  and  the  unchecked  increase  and 
spread  of  the  insect.  We  believe  that  extermination  was 
possible  at  the  time  the  work  ceased,  granted  that  a})pro- 
priations  were  made  seasonably  and  in  sufficient  amount  to 
do  the  work  planned  for,  over  a  period  of  years  when  the 
infestation  had  become  so  scattered  and  inconsiderable  as  to 
be  of  no  immediate  damage  to  vegetation.  The  best  that 
can  be  hoped  for  now  is  control,  the  reducing  of  the  insect 
to  a  condition  where  no  visible  harm  results  from  it,  and  the 
holding  of  it  within  its  present  limits,  with  perhaps  the 
occasional  extermination  of  isolated  colonies  in  the  outlying 
towns.  The  expense  of  this  work  will  be  considerable  at 
first,  —  greater,  if  properly  done,  than  the  expense  of  the 
exterminative  work  formerly  carried  on,  but  gradually  de- 
creasing in  amount  until  a  moderate  yearly  appropriation 
will  suffice.  In  other  words,  the  gypsy  moth  has  become  a 
perpetual  tax  upon  the  Commonwealth  or  the  nation,  and 
the  tax  will  be  paid,  whether  approj^riation  is  made  or  not. 

There  is  no  question  but  that  this  insect  should  be  dealt 
with  b}'  the  national  government.  By  its  unchecked  s})read 
during  the  last  five  years  it  has  reached  a  point  where  it  is 
not  only  a  damage  to  Massachusetts,  but  also  a  distinct 
menace  to  neio-hborino;  States.  With  the  millions  of  cater- 
pillars  to  be  found  about  railroad  stations  in  the  infested 
district  during  the  summer  months,  it  is  only  a  question  of 
time  when  some,  of  them  will  find  lodgment,  in  sufficient 
numbers  to  reproduce  their  kind,  on  freight  or  passenger 
cars,  and  be  carried  hundreds  or  perhaps  thousands  of  miles, 
perhaps  into  the  White  Mountains,  perhaps  to  Texas  or 
Oregon,  there  to  lay  eggs  and  start  a  new  centre  of  infes- 
tation. Precedent  for  government  action  is  established  by 
the  appropriation  made  for  fighting  the  cotton  boll  weevil, 
which  attacks  but  a  single  plant,  though  a  most  important 
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one,  while  the  gypsy  moth  feeds  on  practically  all  kinds  of 
vegetation .  Your  secretary  has  already  communicated  with 
the  agricultural  departments  of  other  New  England  States 
and  New  York,  and  all  have  expressed  themselves  as  ready 
to  join  with  Massachusetts  in  urging  the  necessity  for  appro- 
priation upon  Congress.  We  would  recommend  that  the 
State  Board  of  Agriculture  urge  upon  our  Senators  and 
Representatives  in  Congress  the  necessity  for  this  appro- 
priation, and  the  importance  of  earnest  work  to  secure  it. 
We  would  further  recommend  that  the  General  Court  memo- 
rialize Congress  in  aid  of  an  appropriation  for  this  work. 

Massachusetts  cannot  expect,  however,  that  the  national 
government  will  come  to  her  aid  until  she  has  shown  a  dis- 
position to  take  up  the  fight  and  at  least  keep  the  insect  in 
subjection.  For  that  purpose  we  recommend  that  a  large 
appropriation  be  made,  extending  over  a  number  of  years, 
so  that  the  work  may  not  be  stopped  at  any  time  for  lack  of 
funds,  with  a  maximum  and  minimum  amount  to  be  ex- 
pended in  any  one  year,  work  to  be  done  against  the  insect 
at  all  seasons  and  in  all  forms.  At  present,  as  Professor 
Marlatt  has  pointed  out  in  his  report  on  the  condition  of  the 
gypsy  moth  territory,  almost  if  not  (|uite  as  much  money  is 
being  expended  yearly  by  municipalities  and  individuals  as 
was  expended  in  the  years  when  the  State  made  its  largest 
appropriations.  We  may  well  ask,  to  what  end?  Excellent 
as  much  of  this  work  is,  strive  as  public-spirited  citizens 
and  progressive  municipalities  may  to  rid  themselves  of  the 
moth,  what  is  the  result?  Simply  reinfestation  from  sur- 
rounding estates  or  towns,  and  the  whole  weary  work  to  be 
gone  over  again,  at  perhaps  added  expense.  Your  com- 
mittee believes  that  nothing  of  permanent  value  will  be 
accomplished  until  the  work  is  again  in  the  hands  of  some 
central  authority,  either  State  or  national,  or  both  in  co- 
operation. 

In  the  opinion  of  this  connnittee,  the  time  has  come  when 
this  work  should  be  placed  in  the  hands  of  a  paid  commis- 
sion, the  members  of  which  can  devote  their  entire  time  to 
the  work .  This  work  was  placed  upon  the  Board  of  Agri- 
culture in  1891  without  its  solicitation, — indeed,  against 
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its  protest ;  was  carried  on  by  it  to  the  best  of  its  ability, 
and  relinquished  on  the  failure  of  the  General  Court  to  make 
appropriations,  with  forebodings  as  to  the  ultimate  result  to 
the  fruit,  forest  and  shade  trees  of  the  Commonwealth,  but 
not  without  a  sense  of  relief  at  the  cessation  of  a  thankless 
and  unpleasant  task.  During  the  continuance  of  the  work 
the  members  of  the  connnittee  having  it  in  charge  gave  it 
from  twenty  to  fifty  days  each  of  their  time  each  year,  with- 
out compensation  other  than  their  travelling  and  necessary 
expenses.  We  submit  that  this  is  too  much  for  the  Com- 
monwealth to  expect  of  its  unpaid  servants,  and  the  problem 
is  now  a  greater  one  than  before  the  lapse  of  the  work. 
The  method  of  appointment  and  term  of  service  of  such  a 
commission,  together  with  the  compensation  of  its  members, 
must  be  left  to  legislation  ;  but  your  committee  is  convinced 
of  the  entire  necessity  of  this  action  in  some  form. 

We  would  earnestly  advise  that  the  municipalities  and 
citizens  now  endeavoring  to  check  the  progress  of  the  moth 
continue  in  their  work.  Their  efibrts  will  be  an  aid  in  case 
of  future  appropriations,  and  in  failure  of  such  action  will  in 
some  degree  mitigate  the  severity  of  the  pest  during  the 
coming  summer. 

Respectfully  submitted, 

AUGUSTUS   PRATT. 
JOHN   M.  DANFORTH. 
W.  C.  JEWETT. 
HENRY   H.  LEACH. 
WALTER   D.  ROSS. 
J.  LEWIS   ELLSWORTH. 
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THIRD  ANNUAL   REPORT  OF  THE   STATE   NURSERY 

INSPECTOR. 


To  the  Secrclai'y  of  the  Board  of  Agriculture. 

I  have  the  honor  to  submit  herewith  the  third  annual  re- 
port of  the  State  Nursery  Inspector. 

Daring  the  year  1904  the  duties  of  the  State  Nursery 
Inspector  have  been  the  same  as  in  previous  years,  and  the 
work  has  been  of  the  same  nature.  Five  places  inspected 
last  3"ear  are  now  out  of  business,  but  twelve  others  have 
been  added  to  the  list,  making  a  total  of  one  hundred  and 
seventeen  nurseries  in  all.  These  are  scattered  from  Ames- 
bury  to  Nantucket,  and  from  Cohasset  to  Lee,  causing  a 
great  deal  of  travelling  in  order  to  reach  them  all.  In  most 
cases,  too,  land  whereon  nursery  stock  can  be  grown  is  too 
valuable  for  this  purpose  within  city  or  village  limits,  neces- 
sitating the  covering  of  considerable  distances  either  on  foot, 
by  trolley  or  by  wheel,  after  the  post-office  address  of  the 
nurseryman  has  been  reached.  The  distance  walked  in  this 
way  b}^  the  inspectors  certainl}^  exceeds  one  hundred  miles, 
nearly  all  of  it  in  pieces  of  not  more  than  a  mile  or  two,  — 
not  enough  to  make  carriage  hire  worth  the  while. 

Regular  inspections  began  this  year  August  15,  and  the 
last  certificate  was  given  October  8,  though  all  but  a  few  re- 
inspections  had  been  completed  by  September  16.  That  so 
many  places  could  be  inspected  in  this  time  was  due  to  the 
unusual  conditions  existing  during  this  period,  only  one  day 
being  lost  by  bad  weather.  This  was  also  a  large  factor  in 
the  expense  of  the  work,  as  no  living  expenses  were  in- 
curred without  any  inspections  having  been  made.  To  this 
may  be  attributed  the  suri)lus  shown  in  the  financial  state- 
ment, Avhercas,  if  the  inspectors  had  been  on  the  road  dur- 
ing much  stormy  weather,  their  necessary  expenses  would 
have  easily  turned  the  surplus  into  a  deficit. 
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It  should  not  be  forgotten  in  this  connection  that  when 
the  inspection  law  was  drawn  and  the  appropriation  therefor 
fixed,  only  thirtj^-two  nurseries  were  known,  and  even  then 
it  Avas  suggested  during  the  preparation  of  the  bill  that  the 
appropriation  should  be  made  two  thousand  dollars ;  to-day 
one  thousand  dollars  covers  the  cost  of  inspecting  nearly 
four  times  as  many  nurseries  as  it  was  at  first  feared  that 
this  sum  would  be  insufficient  for.  The  appropriation  as  it 
stands  is  none  too  large,  however,  and  any  year  it  may 
prove  too  small,  either  because  of  bad  weather  during  the 
inspection  season,  or  by  an  even  small  increase  in  the  num- 
ber of  places  it  is  necessary  to  inspect. 

The  injurious  insects  and  diseases  guarded  against  by 
inspection  in  Massachusetts  are  less  numerous  than  in  some 
of  the  central  and  southern  States,  but  are  still  important 
enough  to  require  the  most  careful  work  on  the  part  of 
the  inspectors.  It  is  perhaps  well  here  to  consider  these 
})ests  in  some  detail,  and  particularly  with  reference  to 
their  distribution  and  abundance  in  the  nurseries  of  the 
State. 

Of  the  plant  diseases,  crown  gall  has  not  thus  far  been 
discovered  by  inspectors  in  Massachusetts.  Farther  south 
it  is  very  serious,  and  is  the  cause  of  much  loss.  Whether 
this  State  is  beyond  its  northern  limit  has  not  yet  been  de- 
termined ;  but  it  is  one  of  the  diseases  watched  for  in  every 
nursery,  though  it  is  to  be  hoped  that  it  will  not  make  its 
appearance  here. 

Peach  yellows,  while  present  in  the  State,  has  not  thus 
far  shown  itself  in  the  nurseries.  Possibly  the  disease  may 
he  present  there  in  some  cases,  but  if  so,  the  trees  are  so 
young  that  it  fails  to  show  itself  until  they  are  beyond  the 
nursery  age. 

Black  knot  is  far  too  abundant  in  Massachusetts  every- 
where, but  this  disease,  too,  rarely  shows  itself  on  small 
trees.  It  has  been  found  on  nursery  stock  but  a  few  times, 
and  then  always  on  trees  which  were  almost  beyond  salable 
size.  The  treatment  required  has  been  to  cut  off  and  burn 
all  affected  branches  at  least  a  foot  below  the  external  marks 
of  the  disease. 
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No  other  fungous  diseases  of  importance  Iiave  thus  far 
been  met  with  in  the  nurseries  of  Massachusetts. 

Among  the  insect  i)ests  the  San  Jose  scale  is  perhaps  the 
most  generally  distributed.  It  was  the  insect  most  univer- 
sally i)resent  in  the  nurseries  at  the  first  annual  inspection 
in  1902,  and  was  being  sent  out  with  nearly  every  shipment 
made.  To-day  in  nearly  every  one  of  these  places  it  is 
difficult  or  impossible  to  find  it,  and  when  it  is  discovered 
it  is  in  almost  infinitesimal  quantities,  except  on  stock 
bought  outside  of  the  State  after  the  last  previous  inspec- 
tion. Here  is  now  the  chief  danger  to  our  nursery  stock 
from  this  pest.  Practically  every  nurseryman  buys  a  part 
of  the  stock  he  sells,  generally  in  some  other  State,  and  it 
is  shipped  into  Massachusetts  under  certificate  of  inspection 
by  the  inspectors  of  that  State.  This  certificate  in  many 
cases  is  not  worth  the  paper  it  is  written  on,  and  the  stock 
is  frequently  so  badly  infested  as  to  attmct  the  attention  of 
persons  who  have  no  knowledge  of  scale  insects.  Fumiga- 
tion or  the  destruction  of  all  infested  stock  is  required  by 
the  inspectors  whenever  this  pest  is  found. 

The  oyster-shell  scale  is  a  common  and  sometimes  serious 
pest  in  Massachusetts,  but,  Avhile  it  often  kills  a  single  tree, 
it  rarely  seems  to  s})read  enough  to  destroy  all  the  trees 
around.  It  is  i)resent  in  all  parts  of  the  State,  and  is  some- 
times found  in  the  forests,  far  from  any  settlements,  and 
therefore  it  hardly  seems  practicable  to  place  this  pest  on 
the  list  of  insects  to  be  ruled  against.  Its  presence  on 
nursery  stock  is  always  called  to  the  attention  of  the  owner, 
however,  and  it  is  only  the  poorest  kind  of  a  nurseryman 
who  will  permit  stock  thus  infested  to  be  sent  out. 

What  has  ))een  said  of  the  oyster-shell  scale  also  applies 
to  the  scurfy  scale,  though  the  latter  insect  is  less  abundant 
in  Massachusetts  than  the  former. 

The  gypsy  moth  is  or  soon  will  be  one  of  the  most  diffi- 
cult insects  to  inspect  for  in  this  State.  Till  last  year  it 
had  not  recovered  from  the  repression  produced  by  the 
efibrts  of  the  gypsy  moth  committee  before  the  abandon- 
ment of  the  work,  and  few  examples  of  it  were  met  with 
in  the  nurseries.     At  the  i)resent  time,  however,   it  is  ex- 
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tremely  abundant  in  several  nurseries,  fairl)^  so  in  several 
others,  and  is  liable  to  occur  in  twenty-one  nurseries  in  all. 
During  the  inspection  last  fall  it  was  so  abundant  in  one  or 
two  nurseries  that  a  thorough  cleaning  out  seemed  to  be 
almost  impossible.  For  example,  one  small  spruce  tree  less 
than  four  feet  tall  had  sixteen  egg  masses  on  it,  and  the 
branches  were  so  thick  that  several  of  the  egg  masses  were 
missed  at  the  first  examination.  Under  such  conditions  as 
these,  it  is  certain  that  at  some  time  in  the  near  future  an  egg 
mass  will  be  overlooked  and  this  pest  be  sent  out  on  stock, 
unless  fumigation  of  all  stock  in  nurseries  Avliere  the  gypsy 
moth  is  found  be  made  compulsory.  This  the  nursery  in- 
spector has  not  thus  far  recjuired,  as  it  would  certainly  work 
some  hardship  in  certain  cases,  and  possibly  might  be  diffi- 
cult to  enforce. 

The  brown-tail  moth  is  almost  as  dangerous  a  pest  as  the 
gypsy  moth,  is  present  in  many  more  of  the  nurseries,  and 
during  the  earlier  part  of  the  inspection  season  is  harder  to 
find.  After  the  leaves  have  fallen  its  tents  are  easily  seen, 
but  this  is  after  the  shipping  season  has  begun  and  the  in- 
spection work  for  the  year  completed.  As  the  caterpillars 
leave  their  tents  to  feed  for  a  time  after  making  them,  there 
is  no  certainty  that  removal  of  the  tents  found  by  the  in- 
spectors will  remove  all  the  caterpillars,  and  there  can  be  no 
certainty  even  that  all  the  tents  were  found.  The  brown- 
tail  moth  has  this  year  been  found  in  nurseries  in  Lunen- 
burg on  the  north-west,  Clinton  on  the  west  and  Whitman 
on  the  south.  It  is  almost  certain  to  be  found  each  year  in 
thirty-five  nurseries,  and  is  liable  to  be  met  with  in  forty- 
three  others  at  any  time.  Under  such  inspection  conditions 
as  now  exist,  this  pest,  too,  will  sooner  or  later  be  sent  out 
on  nursery  stock,  in  spite  of  all  the  efibrts  of  the  inspectors. 

These  are  facts  which  must  ])e  met  and  squarely  faced. 
The  gypsy  and  brown- tail  moths,  in  spite  of  the  best  work 
of  which  inspectors  are  capable,  will  sooner  or  later  be  car- 
ried to  uninfested  localities  in  this  State  or  elsewhere  on  cer- 
tificated nursery  stock ;  and  when  other  States  realize  this, 
it  is  quite  probable  that  no  Massachusetts  stock  will  be  per- 
mitted to  enter  those  States,  thus  excluding  us  from  a  large 
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and  growing  business.  Shall  anything  be  done  to  meet  this 
condition,  which,  though  only  prospective  now,  may  become 
an  existent  one  at  any  moment?  The  only  remedy  which 
seems  to  be  available  is  that  of  requiring  the  fumigation  of 
all  stock  sold  by  nurseries  where  the  gypsy  and  brown-tail 
moths  occiu* ;  and  whether  this  is  feasible,  is  a  question. 
The  inspector  recommends  that  the  members  of  the  Board 
of  Agriculture,  or  some  counnittee  thereof,  give  this  subject 
their  careful  consideration,  that  the  best  method  of  dealing 
with  it  may  have  been  decided  upon  before  actual  cases  re- 
quiring action  shall  have  occurred. 

Financial  Statement. 

Appropriation, $1,000  00 

Compensation  of    State  Nursery   Inspector  and 

three  deputies,       ......      $432  50 

Travelling  and  necessary  expenses  of  inspector 

and  deputies,  ......        382  44 

Supplies  (postage,  etc.),  .....  3  18 

Unexpended  balance,  .....        181  88 

$1,000  00 

That  the  duties  of  the  inspectors  have  been  rendered 
much  easier  and  more  pleasant  by  the  attitude  of  the  nurs- 
erymen themselves  is  a  great  satisfaction ;  and  the  thanks 
of  the  inspectors  are  herewith  tendered  to  the  nurserymen, 
to  the  members  of  the  Board  of  Agriculture  and  to  the  sec- 
retary of  the  Board,  for  their  kindly  interest  and  sympathy 
with  the  work. 

Respectfully  submitted , 

H.  T.  FERNALD, 

state  Kurserij  Tnsjiector. 
Amhkr.st,  Dec.  2.3,  1904. 


SIXTH  SEMIAl^NUAL  EEPORT 

OF  THE 

CHIEF  OF  THE  CATTLE   BUREAU 

Tf)  THE 

Massachusetts 

State  Boaed  of  Aueicultuee 


January   10,   1905 


REPORT. 


To  the  State  Board  of  Agncultnrc. 

The  sixth  semiannual  rc})ort  of  the  Chief  of  the  Cattle 
Bureau,  as  required  by  section  o  of  chapter  IK)  of  the  Acts 
of  1902,  is  herewith  respectfully  submitted  to  your  honor- 
able Board. 

The  law  requires  that  a  report  shall  be  made  semiannu- 
ally, and  in  order  to  comply  with  the  requirements  of  the 
statute  one  is  sulnnitted  at  the  summer  meeting  of  the  Board, 
but  it  is  necessarily  brief  and  incomplete,  as  it  can  con- 
tain but  a  partial  review  of  the  j'ear's  work.  The  report 
made  at  the  Avinter  meeting  is  intended  to  be  a  full  and 
detailed  statement  of  the  doings  of  the  (Jattle  Bureau  for 
the  year. 

The  year  of  the  Cattle  Bureau  commences  the  IGth  of 
December  of  one  year  and  closes  the  15tli  of  December  the 
following  one,  in  order  to  allow  sufficient  time  for  closing 
the  books  and  preparing  the  report  in  season  to  have  it 
ready  for  your  consideration  at  this  meeting. 

The  report  now  presented  includes  the  work  performed  in 
connection  Avith  tuberculosis  in  cattle  and  glanders  in  horses 
during  the  entire  year,  together  with  a  short  account  of  such 
other  diseases  of  a  communicable  or  infectious  character  as 
may  have  been  called  to  the  attention  of  the  (battle  Bureau 
and  investigated  by  it. 

A  financial  statement  is  submitted  below,  but,  as  the 
books  are  brought  up  only  to  December  15,  it  does  not 
show  the  exact  standing  of  the  Bureau,  but  only  the  amount 
expended  u^)  to  that  time  and  the  balance  then  on  liand. 
When  all  outstanding  accounts  come;  in  at  the  first  of  the 
year  it  will  be  found  that  a  small  deficiency  in  the  appropri- 
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ation  exists,  but  this  will  be  much  less  than  it  was  at  the 
beginning  of  1903  and  1904. 

The  deficiencies  for  the  two  preceding  years  were  caused 
largely  by  the  extraordinary  expenses  required  for  the  sup- 
pression of  foot  and  mouth  disease  ;  in  1904  there  was  no 
expense  necessary  on  this  account.  Upon  the  appearance 
of  foot  and  mouth  disease  in  the  middle  of  November, 
1902,  all  work  in  connection  with  tuberculosis  had  to  be 
brought  to  a  close;  and  in  190o  it  was  found  necessary  not 
to  incur  any  further  expense  in  connection  with  quarantin- 
ing and  killing  tuberculous  cattle  after  November  1  because 
of  lack  of  funds  ;  conse(j[uently,  there  had  been  no  complete 
inspection  of  the  herds  of  the  State  for  a  period  of  three 
years,  from  the  autumn  of  1901  to  the  autumn  of  1904.  It 
seemed  only  right  and  proper,  therefore,  in  the  past  season, 
to  allow  the  inspectors  of  animals  to  make  a  full  and  com- 
plete inspection  of  the  neat  cattle  in  their  respective  cities 
and  towns,  and  to  take  care  of  all  the  tuberculous  anhnals 
reported,  even  at  the  risk  of  causing  a  small  deficit  in  the 
appropriation. 

When  the  amount  of  work  accomplished  during  the  past 
year  is  realized,  as  shown  in  this  re[)ort,  it  will  be  appre- 
ciated that  it  would  be  practically  impossible  to  do  more  in 
proportion  to  the  amount  ex})ended  than  has  been  done. 

Sufficient  remained  of  the  appropriation  Jan.  1,  1905,  to 
pay  all  outstanding  bills  except  those  incurred  for  tubercu- 
lous cattle  during  the  latter  portion  of  the  year,  and  enough 
remains  to  pay  for  part  of  them.  Any  deficiency  that  ex- 
ists will  be  little  more  than  the  amounts  received  from  the 
sales  of  hides  and  carcasses  of  condenmed  animals,  sale  of 
ear  tags,  testing  cattle  at  Brighton  for  non-resident  cattle 
owners,  etc.,  —  a  sum  amounting  to  $2,850.24,  which  under 
the  general  law  must  be  turned  over  to  the  State  Treasurer, 
and  is  not  available  for  the  use  of  the  Cattle  Bureau. 

The  accompanying  financial  statement  gives  in  full  the 
amounts  available  for  the  use  of  the  Cattle  Bureau  and  the 
expenditures  made  for  different  purposes  :  — 
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Financial  Statement. 

Balance  on  hand,  as  per  fourth  semian- 
nual report,  Dec.  15,  1903,  .         .  $2,079  53 

Appi-oj^riated  under  chapter  135,  Acts  of 

1904,  for  deficiency,    ....  9,500  00 


Total  available  for  accounts  of  1903,  si  1,579  53 
Appropriated  under  chapter  56,  Acts  of 

1904,  for  work  of  1904,      .          .          .  65,000  00 

Total  to  be  accounted  for,  .  .         $76,579  53 

The  expenditures  during  the  year  have   been  as  fol- 
lows :  — 

For  1,658  cattle  condemned  and  killed  as 
tuberculous,         ..... 

For  expenses  of  quarantine,     . 

For  expenses  of  killing  and  burial, 

For  salar}-  of  Chief  of  Bureau, 

For  expenses  of  Chief  of  Bureau,    . 

For  salary  of  clerk,  .... 

For  services  of  agents,    .... 

For  expenses  of  agents,  .... 

For  assistant  clerks  and  stenograpliers,   . 

For    printing,    postage,     stationery    iind 
other  office  expenses,  .... 

For  laboratory  and  experimental  work, 

exclusive  of  glanders  work,  .  .  99  68 

For  implements,  ear  tags,  malleiu,  tuber- 
culin, etc.,  .  .    '     . 

For  quarantine  station  expenses, 

For  expenses  of  glanders  work,  including 

killing  and  burial  and  laboratory  work. 

Total  expenditures  to  DciC.  15,  1904, 


$35,456  45 

4 

00 

7 

50 

1,800 

00 

94 

91 

1,200 

00 

9,431 

86 

3,814 

12 

1,865 

25 

1,626 

55 

887  56 

6,474  18 

8,869  58 

71,631  64 

$4,947  89 

)3  accounts. 

262  80 

• 

$4,685  09 

Balance  unexpended  Dec.   15,  1904, 
Amount  of    deficiency  appropriation   for  1903  accounts 
unexpended,         ..... 

Net  Ijalance  for  1904  accomit. 

Of   the   al)ove   expenditui'es   tliere  wei'e 
paid    for    295    cattle    coiidcnmcd    and 

killed  in  1903, $6,765  50 

For   sundry   miscellaneous    accounts    of 

1903, 4,551  23 

Total  old  bills  of  1903  paid   during 

1904 $11,316  73 
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Under  the  provisions  of  chapter  17  of  the  Resolves  of 
1904  there  was  paid  to  six  owners  of  animals  slaughtered 
subsequent  to  iVpril  11,  1903,  by  order  of  the  State  au- 
thority, for  the  purpose  of  exterminating  foot  and  mouth 
disease,  thirty  per  cent  of  the  appraised  value  of  such  ani- 
mals, as  follows  :  — 


35  cows,  average  $45.57,  appraised  for 
1  bull,  aijpraised  for        .... 
7  calves,  average  $5,  appraised  for 
1  sheep,  appraised  for      .... 
9  swine,  average  $6.55,  appraised  for 

53  animals,  total  appraisal. 

Seventy  per  cent  paid  by  the  United  State.s, 

Difference,  thirty  per  cent,  paid  by  State, 


$1,595  00 

30  00 

35  00 

6  00 

59  00 

$1,725  00 
1,207  50 

$517  50 


There  was  also  paid,  under  the  provisions  of  chapter  29, 
Resolves  of  1904,  to  five  owners  of  animals  killed  for  the 
purpose  of  exterminating  foot  and  mouth  disease,  who, 
through  misunderstanding  on  their  part,  received  no  com- 
pensation from  the  State  when  other  owners  were  paid 
under  the  })ro visions  of  chapter  83,  Resolves  of  1903,  as 
follows :  — 


64  cows,  2  bulls,  average  $44.15,  appraised  for 
Seventy  per  cent  paid  by  the  United  States, 

Difference,  thirty  per  cent,  paid  by  State,    . 

Total  on  account  of  foot  and  mouth  disease  paid  in 
1904,       


$2,914 

28 

2,040 

00 

$874 

28 

$1,391 

78 

By  the  terms  of  the  two  resolves  authorizing  them,  these 
payments  were  to  be  made  from  the  unexpended  balance  of 
the  appropriation  made  for  foot  and  mouth  disease  by  chap- 
ter 83  of  the  Resolves  of  1903. 

This   balance,    as    per   fourth    semiannual    report   of   this 

Bureau,  was,  on  Dec.  15,  1903 $1,755  02 

Paid  under  chapters  17  and  29,  Resolves  of  1904,  as  above,       1,391  78 


Balance  of  appropriation  under  chapter  83,  Resolves 
of  1903,  


$363  24 
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From  the  sale  of  hides  and  carcasses  of  condemned  ani- 
mals, sale  of  ear  tags,  testing  cattle  at  Brighton  for  non- 
resident owners,  etc.,  there  has  been  received  and  paid  to 
State  Treasurer  $2,850.24. 

The  average  price  paid  for  condemned  cattle  during  the 
year  was  $21.39. 

For  branding  the  carcasses  of  animals  slaughtered  for 
food,  under  the  provisions  of  chapter  220,  Acts  of  1903, 
30  stamps  were  furnished  to  the  boards  of  health  of  25  dif- 
ferent towns. 

An  annual  inspection  of  animals  and  premises  was 
called  for  in  the  autumn  of  1904  by  the  following  letter 
of  instructions  :  — 

Commonwealth  of  IMassachusetts, 
Cattle  Bureau  of  the  State  Board  of  Agriculture, 
Room  138,  State  House,  Boston,  Sept.  15, 1904. 

Directions  to  Inspectors  of  Animals. 

Inspectors  of  animals  are  liereby  directed  to  make  a  general 
inspection  of  the  neat  stock  in  their  respective  towns,  and 
incidentally  other  farm  animals,  to  commence  October  1  and 
to  be  completed  before  the  fifteenth  day  of  November,  as  re- 
quired by  chapter  90  of  tlie  Revised  Laws. 

Wherever  inspectors  examine  animals  and  find  them  free 
from  contagious  disease  they  will  give  owners  certificates  of 
health,  as  provided  for  in  section  18  of  the  law,  from  the  book 
of  blanks  (Form  No.  2)  furnislied  for  that  purpose.  Books 
will  also  be  provided  (Form  No.  1)  for  carrying  out  the  pro- 
visions of  sections  17  and  24  of  chapter  90  of  the  Revised 
Laws, 

Inspectors  of  animals  newly  appointed  this  year  will  make  a 
full  and  complete  report  on  every  place  inspected,  including 
all  dimensions  and  measurements  provided  for  on  the  blank. 
Inspectors  who  have  done  this  work  in  previous  years  may 
omit  the  dimensions  of  the  size  of  the  building  in  which  cattle 
are  stabled,  the  dimensions  of  the  size  of  stable  or  part  of  build- 
ing allotted  to  cattle,  the  width  of  the  space  in  front  of  the 
cattle  and  the  width  of  tlie  space  behind  the  cattle,  saying, 
in  answer  to  these  questions,  "tlie  same  as  last  year,"  unless 
improvements  or  alterations  luive  been  made,  in  which  case 
dimensions  are  to  be  recorded.  All  other  questions  as  to  the 
light,  ventilation,  sanitary  surroundings  and  water  supply,  as 
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well  as  the  number  of  cattle  in  the  stable,  are  to  be  answered 
fully  by  all  the  inspectors. 

Inspectors  of  animals  are  not  to  quarantine  any  cattle  as 
tuberculous  unless  they  show  sufficient  evidence  of  disease  to 
make  it  possible  to  condemn  them  on  a  physical  examination. 
The  only  exception  to  be  made  is  in  case  a  milch  cow  shows 
evidence  of  tuberculosis  of  the  udder;  such  an  animal  can  be 
quarantined  and  the  duplicate  notice  sent  to  this  office. 

It  is  also  requested  that,  if  cases  of  tuberculosis  in  animals 
are  found,  inspectors  keep  a  record  of  them  for  a  few  days,  and 
then  when  animals  are  quarantined  several  can  be  quarantined 
at  once  and  duplicates  sent  here;  so  that  the  agent  of  the 
Cattle  Bureau  can  see  a  number  at  one  visit,  instead  of  having 
to  go  every  two  or  three  days  to  see  one  animal  at  a  time,  thus 
avoiding  running  up  expenses  as  much  as  possible. 

It  is  also  the  duty  of  inspectors  of  animals  to  quarantine 
cattle  brought  into  this  State  from  without  the  limits  of  the 
Commonwealth,  if  the  owner  has  not  had  a  permit  from  this 
Bureau,  the  same  to  remain  in  quarantine  until  this  office  is 
furnished  with  a  satisfactory  certificate  of  tuberculin  test. 

As  section  24  requires  that  the  results  of  the  inspection  shall 
be  incorporated  in  the  annual  report  of  the  Chief  of  the  Cattle 
Bureau  to  the  State  Board  of  Agriculture,  it  will  be  seen  that 
it  is  necessary  for  the  returns  to  be  at  this  office  by  November 
15,  in  order  to  prepare  them  for  publication. 

The  necessary  books  for  the  inspection  Avill  be  forwarded  at 
once  by  express.  Please  report  immediately  if  not  received  by 
September  25. 

Austin  Peters, 

Chief  of  Cattle  Bureau. 

Section  24  of  chapter  90  of  the  Revised  Laws  provides 
that  "inspectors  shall,  in  addition  to  their  inspections  of 
animals  for  contas-ious  diseases,  examine  the  barns,  stables 
or  other  enclosures  in  which  neat  cattle  are  kept,  with 
reference  to  their  situation,  cleanliness,  light,  ventilation 
and  water  supply,  and  the  general  condition  and  cleanliness 
of  the  said  neat  cattle,  and  shall  make  a  detailed  report, 
with  names  and  residences  of  the  owners,  to  the  board  [of 
Cattle  Commissioners],  which  shall  embody  it  in  its  annual 
report  to  the  general  court." 

As  it  seems  to  be  the  purpose  of  the  law  that  an  annual 
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statement  of  the  work  of  the  inspectors  of  animals  in  regard 
to  the  sanitary  surroundings  of  the  neat  cattle  of  the  State 
shall  be  given,  it  has  been  customary  to  include  a  tabulated 
abstract  of  their  doings  in  the  final  report  of  the  Cattle 
Bureau  for  the  year.  The  following  table  shows  the  work 
done  by  the  inspectors  of  animals  at  the  time  of  the  annual 
inspection  in  the  autumn  of  1904  :  — 
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No  report  at  all  has  been  received  from  the  inspector  of 
animals  in  Maynard,  and  the  Leicester  inspector  may  also 
be  said  to  have  made  no  inspection,  as  he  reports  upon  7 
herds  only,  while  in  1903  he  examined  109  herds. 

By  referring  to  the  preceding  table  it  will  be  seen  that 
the  returns  from  many  of  the  cities  and  towns  are  incom- 
plete, the  inspectors  having  failed  to  carry  out,  as  faithfully 
as  they  should,  the  instructions  given  them.  There  is  no 
doubt  that  the  letter  ordering  the  inspection  was  misunder- 
stood by  many  of  the  inspectors,  as  it  gave  permission  to 
say  ' '  the  same  as  last  year  "  in  answer  to  certain  questions 
reorardino;  measurements,  where  no  chanoos  had  l)een  made 
since  the  last  inspection,  and  a  number  of  them  seemed  to 
think  that  this  provision  of  the  order  to  make  the  work 
easier  was  meant  to  give  them  wider  latitude  than  was 
intended.  This  accounts  for  the  insufiicient  returns  of 
inspections  of  stables  from  a  number  of  towns  where  the 
inspectors  are  competent,  faithful  men. 

While  more  herds  were  examined  in  1903,  between  3,000 
and  4,000  fewer  neat  cattle  are  reported  and  10,000  fewer 
milch  cows  are  given. 

The  number  of  stables  inspected  shows  a  falling  off  of 
nearly  4,000.  While  the  returns  of  the  inspectors  of  ani- 
mals in  1903  were  not  as  full  as  in  some  preceding  years,  yet 
in  1904  they  are  even  less  satisfactory. 

The  number  of  swine  reported  shows  an  increase  of  over 
3,000  and  the  number  of  sheep  a  decrease  of  over  2,000. 

An  attempt  was  made  to  obtain  some  idea  of  the  number 
of  goats  in  the  State,  because  of  the  increasing  interest  in  the 
breeding  of  Angora  goats  ;  the  inspectors'  returns  show  2,634 
of  these  animals,  in  comparison  with  173  the  previous  year. 

The  inspectors  of  animals  are  appointed  annually  in  the 
month  of  March  by  the  mayor  and  aldermen  in  cities  and 
the  selectmen  in  towns,  subject  to  the  approval  of  the  Chief 
of  the  Cattle  Bureau  ;  and  the  law  requires  them  to  be  sworn 
to  perform  the  duties  of  the  position  faithfully.  While  all 
these  inspectors  have  been  approved  by  him,  yet  it  is  impos- 
sible for  the  Chief  of  the  Cattle  Bureau  to  know  the  qualifi- 
cations of  all  the  appointees  in  a  State  having  353  cities  and 
towns. 
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In  some  of  the  smaller  towns  the  inspectors  receive  very 
meagre  remuneration,  hence  it  is  impossible  to  obtain  the 
services  of  men  who  are  willing  to  give  the  time  and  labor 
to  the  office  that  the  position  requires.  It  is  even  alleged 
that  in  a  few  of  the  small  towns  the  place  is  given  to  the 
lowest  bidder.  Many  of  the  inspectors  are  men  of  ability 
and  faithfulness,  and  due  credit  should  be  given  to  them  for 
the  services  they  render ;  unfortunately,  there  are  others 
who  fall  far  short  of  the  requirements  of  the  work. 

The  practicability  of  dividing  the  State  into  veterinary 
districts,  and  having  a  veterinarian,  appointed  by  the  Chief 
of  the  Cattle  Bureau,  placed  in  charge  of  the  work  in  a 
number  of  adjacent  towns,  has  been  suggested ;  and  this 
may  be  brought  about  if  the  work  done  by  the  inspectors  of 
animals  continues  to  deteriorate,  or  if  those  who  are  negli- 
gent do  not  show  more  interest  or  are  not  supplanted  by 
others  who  will. 

Tuberculosis. 

As  in  previous  years,  the  chief  item  of  expense  in  the 
work  of  the  Cattle  Bureau  is  tuberculosis,  as  the  law 
requires  that  neat  cattle  condemned  as  tuberculous  shall  be 
paid  for  if  they  have  been  owned  within  the  Commonwealth 
for  six  months,  or  if  the  owner  has  a  certificate  of  tuberculin 
test  approved  by  the  Chief  of  the  Cattle  Bureau  at  the  time 
the  cattle  were  brought  into  the  State  ;  this  disease  will 
therefore  be  considered  first,  although  glanders  must  not  be 
looked  upon  as  of  secondary  importance  on  this  account. 

As  heretofore,  the  work  performed  for  the  purpose  of 
suppressing  tuberculosis  maybe  divided  under  three  heads  :  — 

First. — That  part  of  the  work  comprised  under  the 
quarantining  of  animals  by  the  local  inspectors  of  animals 
on  suspicion  of  being  tuberculous,  which  must  be  examined 
by  agents  of  the  Cattle  Bureau,  and  ap})raised  and  killed  if 
found  to  be  suffering  from  the  disease,  or  released  if  consid- 
ered free  from  it. 

Second.- — Keeping  up  the  quarantine  work,  to  prevent 
tuberculous  cattle  being  introduced  into  the  dairy  and  breed- 
ing herds  of  the  State.  This  includes  the  testing  of  all 
cattle  over  six  months  old  brought  from  w^ithout  the  State, 
except  beev(\s  for  immediate  slaughter,  b}'^  tlie  agent  of  the 
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Cattle  Bureau  at  the  Brighton  stock  yards  or  by  agents  at 
other  points  ;  and  the  identification  and  releasing  of  cattle 
upon  which  tests  are  re(iuired,  if  accompanied  by  satisfactory 
certificates  of  test,  at  points  outside  the  stock  yards.  All 
cattle  brought  from  without  the  State  to  the  stock  yards  at 
Brighton,  Watertown  and  Somerville,  upon  wdiich  a  test  is 
required,  arc  held  and  tested  by  the  agent  of  the  Cattle 
Bureau  in  charge  of  these  stations. 

Third.  —  What  is  known  as  "voluntary  request  work," 
where  entire  herds  are  tested  with  tuberculin  at  the  request 
of  the  owners,  with  a  view  to  eradicating  tuberculosis  from 
them . 

The  results  of  the  ^n*?^  section  of  the  work  for  suppressing 
bovine  tuberculosis  are  given  below. 

During  the  year  animals  have  been  quarantined  in  266 
different  cities  and  towns  of  the  State  by  local  inspectors 
as  tuberculous,  or  as  having  been  brought  into  Massachusetts 
and  held  in  quarantine  until  satisfactory  evidence  of  tuber- 
culin test  was  presented  to  the  Chief  of  the  Cattle  Bureau, 
as  follows  :  — 


Massachusetts  Cattle. 
Number  released,   .         .         .         .         .         . 

Number  condemned,  killed  and  paid  for. 

Number  permit  to  kill,  and  paid  for, 

Number  permit  to  kill,  no  award,   . 

Number  died  in  quarantine,  no  award,    . 

Number  condemned  and  killed,  in  process  of  settlement 

Number  released  for  lack  of  funds,  December,  1903, 

Number  in  quarantine,  unsettled,    .... 

Total  Massachusetts  cattle  quarantined,    . 


752 

1,273 

74 

110 

68 

276 

4 

1 


2,558 


Cattle  from  without  the  State. 
Number  released,  ........       619 


Number  condemned,  killed  and  paid  for. 

Number  condemned  and  killed,  no  award. 

Number  killed  at  owner's  request  after  first  test,  no  award, 

Number  died  in  quarantine,    ...... 

Number  in  quarantine,  unsettled,    ..... 

Total,  including  290  tested  at  Brighton,    . 


16 

181 

3 

1 

1 


821 


Total  number  cattle  quarantined,      .... 
Total  numl)er  cattle  kilb'd  and  found  to  be  tuberculous. 
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Of  the  cattle  quarantined,  4  were  found  ailected  with 
actinomycosis,  2  of  which  were  condemned  and  killed,  1 
released  and  1  killed  by  owner  for  beef. 

Of  the  197  condemned  and  killed  on  suspicion  of  being 
tuberculous,  brought  into  Massachusetts  from  ^^^thout  the 
State,  145  were  tested  and  retested  at  Brighton,  and  the 
other  52  were  tested  at  other  places.  Sixteen  were  found 
to  show  no  lesions  of  tuberculosis,  and  the  owners  received 
pay  therefor  from  the  State.  Of  these  16,  9  were  tested  at 
Brighton  and  7  at  other  points. 

During  the  year  283  cattle,  1  sheep  and  4  swine  were 
reported  b}"  butchers,  renderers  and  boards  of  health  as 
havino^  been  found  tuberculous  at  time  of  slauo-hter.  None 
of  these  animals  were  quarantined,  and  they  are  not  included 
in  the  3,379  above  reported. 

The  second  section  of  the  work  is  given  below,  and  in- 
cludes the  testing  at  Brighton  and  points  outside,  and  also 
the  granting  of  permits  for  bringing  cattle  from  without  the 
State  to  places  outside  the  quarantine  stations  at  Brighton, 
Watertown  and  Somerville. 


Receipts  of  Stock  at  the  Waterloum  Stock  Yc 

rds,  from 

Bee.  15,  1, 

to  Dec.  15,  1904 

Vermont  cattle,      .... 

5,472 

New  Hampshire  cattle,  . 

3,861 

New  York  cattle,   .... 

182 

Massachusetts  cattle, 

2,938 

Western  cattle,       .... 

40,665 

Sheep,  ...... 

40,606 

Swine,  ...... 

6,200 

Calves,           ..... 

22,255 

Receipts  of  Stock  at  the  New  England  Dressed  Meai  and  Wool  Com- 
pany's Yards  at  Somerville,  from  Dec.  15,  1903,  to  Dec.  15,  1904. 
Maine  cattle, 842 


New  Hampshire  cattle, 
Vermont  cattle, 
Massachusetts  cattle, 
Western  cattle, 
Sheep,  . 
Swine,  . 
Calves. 


3,707 

7,104 

1,476 

75,530 

420,260 

1,289,310 

74,571 
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Cattle  not  for  immediate  slaughter  have  been  tested  by 
the  agent  of  the  Cattle  Bureau  at  Brighton,  and  are  included 
in  the  Brighton  report. 

Receipts  of  Stock  at  Brighton,  from  Dec.  15,  190 

Maine  cattle,  .... 

New  Hampshire  cattle,  . 

New  York  cattle,   .... 

Vermont  cattle,      .... 

Massachusetts  cattle. 

Western  cattle,       .... 

Sheep,  ...... 

Swine,  ...... 

Calves,  ..... 

Cattle  tested,  .... 

Cattle  released  after  test, 

Cattle  condemned  after  test,   . 

Total  cattle  in  stock  barn  at  Brighton, 


■?,  to  Dec.  15,  1904. 

8,089 

1,697 

850 

1,271 

15,485 

64,093 

57,725 

12,168 

41,894 

12,651 

12,506 

145 

35,025 


The  cattle  tested  at  Brig-hton  include  those  broug-ht  to 
Watertown  and  Somerville,  as  well  as  those  unloaded  at  the 
Brighton  yards.  All  the  milch  cows  from  without  the 
State  for  the  Wednesday  market  at  Brighton  arrive  Tuesday 
morning,  and  are  taken  to  the  large  stock  barn  at  Brighton 
and  tested  with  tuberculin  by  the  agent  of  the  Cattle  Bureau 
in  charge  of  the  stations,  in  time  to  be  read}^  to  be  sold 
Wednesday  morning ;  besides  the  cows,  bulls  for  stock 
purposes  and  working  oxen  are  also  tested. 

The  total  number  of  cattle  in  the  stock  barn  includes  the 
cows,  bulls  and  working  oxen  brought  there  from  without 
the  State,  and  also  the  cattle  from  various  parts  of  Massa- 
chusetts, some  of  them  being  milch  cows  and  others  cheap 
beef,  as  well  as  cattle  sold  for  beef  there  on  market  day 
brought  from  adjoining  States  by  the  cattle  dealers  with 
their  cows. 

If  the  milch  cows  belonging  in  Massachusetts  and  offered 
for  sale  at  the  Brighton  market  could  be  tested  each  week, 
as  well  as  cattle  from  without  the  State,  it  would  be  a  bene- 
fit, as  only  healthy  animals  could  then  be  bought  to  go  to 
the  milkmen's  herds  in  the  eastern  part  of  the  Common- 
wealth to  take  the  places  of  their  discarded  stock  ;  but,  as 
reacting  cattle  would  have  to  be  paid  for  by  the  State  if 
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killed,  the  present  ai)pr(Ji)iiati<)n.s  made  for  this  work  would 
prove  insufficient  to  meet  the  extra  expense  entailed. 

Any  one  going  to  Brighton  for  cattle  now  can  purchase 
tested  animals,  each  with  a  tag  in  its  ear,  with  the  words 
"tested  at  Brighton"  on  one  side  and  a  num])er  on  the 
other.  This  system  of  numbering  makes  it  possible  at  any 
time  to  trace  out  a  cow  from  an  adjoining  State  sold  at 
Brighton.  If  this  system  could  be  carried  out  for  all  cattle 
sold  at  Brighton,  it  would  insure  a  healthy  supply  of  cows 
for  the  milk  producer,  and  also  make  it  possible  to  learn 
where  the  infected  herds  in  remote  portions  of  the  State 
were  kept,  with  a  view  to  cleanino-  them  up  in  time,  and 
thus  still  further  reducing  the  amount  of  bovine  tuberculosis 
in  the  Commonwealth ;  but  in  order  to  carry  out  such  a 
plan,  more  money  would  be  required  than  is  at  present 
available. 

The  benefit  of  having  the  stock  sold  at  Brighton  tested  is 
becoming  apparent,  from  the  fact  that  in  the  towns  sur- 
rounding Boston,  where  the  milkmen  are  in  the  habit  of 
buying  their  fresh  cows  at  Brighton,  very  few  animals  are 
quarantined  as  tuberculous ;  the  old,  diseased  cattle  have 
been  killed  off,  and  healthy  animals  have  replaced  them. 
There  has  not  been  a  cow  quarantined  as  tuberculous  in 
Dedham,  Needham,  Wellesley  or  Westwood  during  the 
recent  annual  inspection,  and  only  one  each  in  Norwood  and 
Dover  and  but  a  few  in  Natick,  where  the  farmers  buy  their 
fresh  cows  at  Brighton  chiefly  from  among  those  that  have 
been  tested. 

A  few  years  ago  the  Lynn  board  of  health  required  that 
all  the  cows  supplying  that  city  with  milk  should  be  tested, 
and  that  milk  could  not  be  sold  there  from  any  that  reacted  ; 
a  number  were  killed,  and  new  purchases  have  been  largely 
made  from  tested  cows  bouijht  at  Brig-hton  or  coming:  from 
outside  the  State.  The  results  are  a})parcnt,  when  it  is 
noted  that  very  few  animals  in  that  section  are  quarantined 
as  tuberculous. 

On  the  other  hand,  there  are  localities  where  the  farmers 
trade  around  among  themselves,  or  smuggle  cows  across  the 
line  from  southern  New  Hampshire  without  the  test,  that  are 
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veritable  hotbeds  of  the  disease.  A  Icav  years  ago  a  large 
number  of  herds  were  tested  in  Billerica  and  Dracut  by  vet- 
erinarians employed  by  the  farmers,  who  had  the  work  done 
not  with  a  view  of  eradicating  tuberculosis,  but  simply  as  a 
matter  of  speculation  in  selling  tuberculous  cows  to  the 
State  of  Massachusetts.  Little  pains  was  taken  with  disin- 
fection and  little  care  exercised  in  buying  new  cows,  with 
the  result  that  these  and  adjoining  towns  are  still  full  of 
tuberculous  cattle,  and  many  are  condemned  each  year  in 
them.  The  law  has  since  been  changed,  so  that  private 
tests  are  not  now  recognized  by  the  State  authority.  If 
every  farmer  would  take  pains  to  disinfect  his  stable  every 
time  the  State  kills  a  tuberculous  cow  for  him,  and  then 
buy  only  tested  cows  to  replace  those  killed,  still  greater 
advances  in  suppressing  this  bovine  scourge  would  be  made. 
The  difficulty  seems  to  be  in  securing  the  intelligent  co- 
operation of  the  cattle  owners  in  this  work. 

In  addition  to  the  cattle  tested  at  Brighton,  the  follow^ing 
statement  shows  the  number  of  permits  granted  for  bringing 
cattle  to  other  points,  the  number  of  cattle  tested  after 
arrival  and  the  number  supposed  to  have  been  tested  before 
shipment :  — 

Report  of  Cattle  brought  into  the  State  during  the  Year,  to 
Points  outside  of  the  Quarantine  Stations. 
During  the  year  1904  the  following  cattle  Avere  brought 
into  the  State  to  points  outside  of  the  quarantine  stations  :  — 

For  dairy  ami  breeding  purposes,  tested  before  shipment,         .      3,185 
For  dairy  and  breeding  purposes,  tested  after  arrival,       .         .      3,663 


6,848 
Neat  cattle  on  which  no  test  was  required,        ....      7,062 


Total 13,910 

Nearly  all  of  these  were  brought  in  on  permits  issued  by 
the  Chief  of  the  Cattle  Bureau,  only  352  head  having  been 
brought  in  without  permits,  which  were  reported  to  this 
Bureau  by  railroad  agents,  local  inspectors  or  others.  Of 
these,  58  were  accompanied  by  satisfactory  certificates  of 


No.   1.]      REPOllT   OF    CATTLE   BUREAU.  285 

tuberculin  test,  68  were  slaughtered  at  once  for  beef,  5  were 
calves  under  six  months  old,  and  the  remainder,  221,  were 
tested  by  agents  of  the  Cattle  Bureau. 

There  Avere  830  permits  issued,  106  of  which  were  not 
used;  on  the  balance,  13,558  cattle  were  brought  into  the 
State. 

Permits  were  also  issued  allowino^  8  herds  of  cattle  to  be 
brought  into  the  State  for  exhibition  at  agricultural  fairs, 
to  remain  a  short  time.  Permits  were  issued  to  one  dealer 
allowing  cattle  to  be  brought  weekl}^  from  Rhode  Island 
into  this  State,  after  having  been  previously  tested  at  Brigh- 
ton and  shipped  thence  to  Providence,  R.  I.  ;  these  are  not 
included  in  the  above  figures. 

The  cattle  and  calves  on  which  no  test  was  required  were 
as  follows  :  — 


Returned  from  out-of-State  pastures,        .... 

To  be  pastured  in  the  State  during  tlie  season  only, 
To  be  pastured  till  fall  and  tlien  slaughtered,  . 
Allowed  to  be  returned  to  State  from  which  they  were  shipped 
shortly  after  arrival,    ....... 

Previously  tested  in  JNIassachusetts  inside  of  six  months,   . 
Died  before  test  could  be  made,        ..... 

Unloaded  en  route  through  State,     ..... 

Brought  into  State  to  be  photographed,  remaining  one  day  only 
Oxen  allowed  to  be  used  in  State  on  farm  bordering  the  line 
Calves  under  six  montlis  old,  ...... 

Cattle  for  immediate  slaughter,        ....  2,3o0 

Calves  for  immediate  slaughter,       ....  3,545 


940 

40 
28 

3 
1 
1 

68 
5 
2 

99 


5,875 


Total, 7,062 

It  will  be  seen  above  that  3,663  cattle  were  tested  after 
arrival  by  agents  of  the  Cattle  Bureau,  and  that  3,185  were 
accompanied  by  certificates  of  test;  all  the  former  were  hon- 
estly tested,  and  probably  many  of  the  latter.  At  present 
the  list  of  veterinarians  in  Maine,  New  Hampshire  and  Ver- 
mont is  thought  to  include  only  honest  men ;  but  some  of 
the  cattle  brought  from  New  York  State,  it  is  feared,  have 
not  been  honestly  tested,  as,  owing  to  the  greater  distance 
from  Massachusetts  of  many  of  these  veterinarians,  and  the 
difticultv  of  ol)taining  reliable  infonnalioii  concerning  them. 
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it  is  believed  that  some  may  have  yielded  to  pecuniary 
temptation,  and  done  dishonest  work  for  unscrupulous 
dealers . 

The  tuberculin  test  is  at  present  believed  in  by  many 
persons,  and  a  large  number  of  cattle  owners  do  not  care  to 
buy  an  animal  that  will  not  pass  it ;  therefore  a  breeder  who 
sells  an  animal  with  a  fraudulent  certificate  of  test  as  one 
that  has  passed  it,  or  who  sells  as  sound  with  a  fraudulent 
certificate  of  test  an  animal  that  would  not  pass  it,  is 
obtaining  money  under  false  pretences,  and  is  no  better 
than  a  swindler. 

If  a  breeder  thinks  tuberculin  is  a  humbug,  or  honestly 
thinks  it  injures  an  animal,  he  should  frankly  state  it,  and 
refuse  to  have  an  animal  in  his  herd  tested  for  a  prospective 
buyer,  but  tell  the  would-be  purchaser  to  buy  it  as  it  stands, 
and  do  what  he  pleases  with  it  after  he  has  paid  for  it ;  but 
to  sell  an  animal  as  tested  to  a  purchaser  who  sincerely 
believes  in  the  test,  giving  a  fraudulent  certificate  of  test 
■with  it,  even  if  he  knows  he  has  not  a  case  of  tuberculosis 
in  his  herd,  is  an  unscrupulous  piece  of  rascality  on  the 
part  of  both  the  seller  and  the  so-called  veterinarian  furnish- 
ing the  proof  of  the  alleged  test. 

At  a  meeting  of  the  Interstate  Association  of  Live  Stock 
Sanitary  Boards,  at  St.  Louis,  Mo.,  last  August,  the  secre- 
tary read  a  pai)er  by  the  Chief  of  the  Cattle  Bureau  of  the 
Massachusetts  State  Board  of  Agriculture  upon  the  ' '  Pre- 
vention, suppression  and  control  of  certain  communicable 
diseases  of  domestic  animals,"  in  which  he  advocated  that 
the  United  States  Bureau  of  Animal  Industry  test  with 
tuberculin  all  cattle  over  six  months  old  intended  for  any 
other  purpose  than  immediate  slaughter,  which  are  to  be 
exported  from  one  State  to  another,  allowing  only  those 
that  pass  the  test  to  proceed  to  their  destination.  If  this 
could  be  brought  about,  it  would  save  money  to  the  States 
which  now  require  cattle  to  pass  a  tuberculin  test  before 
being  allowed  to  go  free,  —  money  which  could  well  be 
expended  for  other  purposes ;  and  would  also  insure  the 
work  being  honestly  and  correctly  performed  in  all  instances. 

The  United  States  governnient  now  holds  at  (juarantine 
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stations  all  cattle  imported  into  the  country,  and  tests  all 
except  those  from  the  islands  of  Jersey  and  Guernsey, 
where  tuberculosis  is  unknown.  The  United  States  Depart- 
ment of  Agriculture  now  has  regulations  to  protect  the 
northern  States  from  the  introduction  of  Texas  fever  from 
districts  in  the  south,  where  it  prevails ;  it  seems  perfectly 
proper,  therefore,  that  it  should  protect  one  State  against 
the  introduction  of  bovine  tuberculosis  from  an  adjoining 
State.  If  this  could  be  brought  about,  much  dishonesty, 
annoyance  and  expense  to  States  requiring  a  tuberculin  test 
upon  cattle  brought  into  them  would  be  abolished. 

If  healthy  cattle  to  be  sold  into  herds  where  tuberculosis 
exists  could  only  be  immunized  in  some  way,  so  that  after 
being  tested  they  would  remain  free  of  the  disease,  it  would 
be  of  the  greatest  value,  and  save  the  State  from  paying  for 
many  cows  that  it  now  remunerates  owners  for  after  being 
owned  in  this  Commonwealth  two  or  three  years.  This 
question  is  now  exciting  much  interest  in  Europe  and  this 
country,  and  it  is  hoped  that  in  time  some  practical  method 
of  conferring  upon  animals  immunity  from  bovine  tubercu- 
losis may  be  discovered. 

The  tltird  section,  of  the  work  for  the  suppression  of  tuber- 
culosis among  cattle  consists  in  testing  entire  herds  for  own- 
ers who  wish  to  eradicate  the  disease  from  their  stables,  and 
are  willing  to  thoroughly  disinfect  their  premises  and  agree 
to  buy  only  tested  animals  in  the  future.  Owing  to  the 
expense  of  this  work,  none  has  been  undertaken  except  for 
owners  who  were  willing  to  bear  part  of  the  burden .  Cattle 
have  been  tested  free  of  expense  to  the  owner,  with  the 
understanding  that  all  reacting  animals  were  to  be  killed, 
and  that  the  State  would  pay  for  the  badly  diseased  only, 
he  agreeing;  to  take  what  the  butcher  would  allow  him  for 
those  that  passed  a  slaughter-house  inspection  as  fit  for  beef. 
Even  under  these  onerous  conditions,  a  number  of  herds 
have  been  tested  ;  and  towards  the  end  of  the  year  the 
requests  of  two  or  three  OAvners  to  have  their  herds  tested 
were  refused,  because  of  insufficient  funds  for  such  Avork. 
Undoubtedly  more  could  be  done  in  this  direction  if  more 
money  was  available  for  the  purpose. 
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Below  is  jriven  the  number  of  herds  and  cattle  tested  at 
the  request  of  their  owners,  with  the  results  :  — 

Number  of  herds  tested,        ........     20 

Number  of  animals  tested,    ........  359 

Number  condeumed  and  rendered,         .....      43 

Number  condemned  and  passed  for  beef,  no  award,       .         .      59 
Number  condemned  and  found  free  from  tuberculosis,  for 

which  the  State  has  i)aid, 3 

Number  that  did  not  react,    .......    254 

359 

In  7  of  these  herds  no  diseased  animals  were  found ;  an 
animal  reacted  in  one  of  them,  but  when  killed  no  lesions 
were  found  ;  this  cow  was  on  a  farm  where  a  number  of 
diseased  animals  were  killed  in  1903,  the  herd  being  tested 
this  year  to  see  if  the  work  was  complete.  Six  of  the  herds 
had  been  tested  in  previous  years,  and  were  tested  again 
with  a  view  to  completing  their  cleaning  up ;  two  of  these 
were  given  tests  in  the  spring  and  fall ;  on  these  farms 
tuberculosis  has  been  either  eradicated  or  nearly  so,  the 
number  of  reacting  animals  being  very  few.  The  other  14 
were  new  herds,  and  the  percentage  of  reactions  varied 
from  0  to  over  90  per  cent. 

It  is  encouraging  to  find  that  in  herds  tested  the  previous 
year  the  disease  has  been  either  entirely  or  nearly  eradicated. 

Glanders. 

During  the  year  ending  Dec.  15,  1904,  there  have  been 
fewer  cases  of  glanders  and  farcy  among  horses  in  Massa- 
chusetts than  during  the  year  ending  Dec.  15,  1903,  as  far 
as  can  be  ascertained  through  the  various  available  sources 
of  information. 

For  the  year  ending  Dec.  15,  1903,  860  horses  were 
killed  or  died  because  of  this  disease  ;  while  up  to  the  cor- 
responding date  in  1904  the  number  was  809,  showing  a 
decrease  of  51.  While  this  improvement  is  encouraging, 
yet  the  conditions  must  still  be  looked  upon  as  serious. 

The  total  number  of  animals  examined  during  the  past 
year  because  of  glanders  is  1,371,  —  a  larger  luimber  than 
in  any  previous  year;  but  tliis  large  number  is  partly  made 


No.  4.]   REPORT  OF  CATTLE  BUREAU. 


289 


up  of  horses  in  stables  where  all  the  animals  have  been 
tested  with  mallein.  In  the  tables  given  below  only  the 
horses  that  have  been  killed  or  that  have  died,  or  else  have 
been  reported  by  the  local  inspectors,  veterinarians  and  ren- 
dcrers,  are  included  in  the  first  table,  while  in  the  second 
table  the  work  done  with  mallein  is  given  separately. 

The  work  done  with  mallein  has  entailed  an  immense 
amount  of  labor  upon  the  agents  of  the  Cattle  Bureau,  as  it 
has  been  necessary  to  keep  track  of  all  reacting  animals, 
and  retest  them  at  intervals  of  a  month  until  they  ceased  to 
react  or  showed  physical  symptoms  of  the  disease  and  were 
killed.  In  some  instances  animals  have  been  tested  five  or 
six  times  before  a  final  disposition  of  them  could  be  made. 

The  following  table  gives  the  number  of  cases  or  suspected 
cases  of  glanders  or  farcy  that  have  occurred  in  1904,  in 
comparison  with  1903.  The  report  for  the  latter  year 
includes  everything,  while  in  the  report  for  1904  the  mal- 
lein tests  are  given  in  a  separate  table. 


1903. 

1904. 

Increase. 

CITY  OR  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Decrease. 

Acton,      . 

2 

1 

4 

1 

2 

- 

Acushnet, 

1 

- 

- 

- 

1 

Adams,    . 

- 

- 

4 

1 

4 

- 

Amesbiiry, 

- 

1 

1 

- 

1 

- 

Amherst, 

4 

- 

- 

- 

- 

4 

Arlington, 

8 

7 

7 

3 

- 

1 

Ashbiirnham, 

- 

- 

- 

1 

- 

- 

Ashby,     . 

1 

- 

- 

- 

- 

1 

Ashfield, 

1 

- 

- 

1 

- 

1 

Aslilantl, 

1 

- 

1 

- 

- 

- 

Attleborongli, 

2 

2 

- 

- 

- 

2 
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1903. 

1904. 

Increase. 

CTTY  OR  TOWN. 

Killed 
or  died. 

Negative. 

KiUed 
or  died. 

Negative. 

Decrease. 

Athol,      . 

- 

- 

2 

1 

2 

- 

Auburn,  . 

o 

- 

1 

- 

- 

2 

Avon, 

- 

- 

1 

- 

1 

- 

Barnstable, 

- 

1 

- 

2 

- 

- 

Barre, 

1 

- 

- 

- 

- 

1 

Bedford, 

1 

;3 

- 

- 

- 

1 

Belchertown,   . 

- 

- 

1 

1 

1 

- 

Belmont, 

1 

- 

2 

1 

- 

Berlin,     . 

1 

- 

- 

- 

1 

Beverly,  . 

o 

■  21 

3 

- 

- 

- 

Billerica, 

2 

1 

- 

1 

- 

2 

Bolton,    . 

1 

- 

- 

- 

- 

1 

Boston,    . 

250 

2 

254 

23 

4 

- 

Boxborough,    . 

- 

- 

- 

2 

- 

- 

Boylstou, 

1 

- 

- 

2 

- 

1 

Braintree, 

2 

- 

3 

1 

1 

- 

Brockton, 

9 

4 

4 

6 

- 

5 

Brookline, 

6 

' 

3 

•       1 

- 

3 

Burlington, 

3 

- 

- 

- 

- 

3 

Cambridge, 

91 

12 

86 

12 

- 

5 

Charlton, 

1 

- 

3 

- 

2 

- 

Chelmsford,     . 

1 

- 

- 

3 

- 

1 

Chelsea,  . 

24 

2 

16 

4 

- 

8 

Chesterfield,    . 

- 

1 

- 

1 

- 

- 

Chilmark, 

1 

- 

- 

- 

1 
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1903. 

1904. 

Increase. 

CITY  OR  TOWN. 

KiUed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Decrease. 

Clinton,  . 

1 

- 

2 

1 

1 

_ 

Col  rain,  . 

- 

- 

- 

1 

- 

- 

Concord, 

- 

- 

6 

1 

6 

- 

Dal  ton,    . 

1 

- 

- 

- 

_ 

1 

Dan  vers, 

- 

- 

4 

1 

4 

- 

Dartmouth, 

- 

- 

1 

1 

1 

_ 

Dedhaui, 

8 

- 

7 

1 

- 

1 

Deerfield, 

- 

- 

- 

1 

- 

_ 

Dighton, 

1 

- 

- 

- 

- 

1 

Dover,     . 

1 

- 

- 

- 

- 

1 

Dracvit,    . 

2 

- 

I 

1 

- 

1 

Dudley,  . 

1 

- 

- 

- 

- 

1 

East  Bridgewater,    . 

2 

- 

- 

1 

- 

2 

Essex,     . 

- 

- 

2 

- 

2 

- 

Everett,  . 

9 

44 

6 

2 

- 

3 

Fairhaven, 

1 

- 

- 

- 

- 

1 

Fall  River,       . 

oO 

.0 

37 

7 

7 

- 

Fitchlnirg, 

5 

1 

1 

1 

- 

4 

Foxborougli,    . 

- 

1 

1 

1 

1 

- 

Frauiinghani,  . 

6 

- 

2 

- 

- 

1 

Franklin, 

- 

- 

- 

1 

- 

- 

Freetown, 

- 

1 

1 

- 

1 

- 

Gardner, 

2 

1 

1 

1 

- 

1 

Gloucester, 

1 

2 

1 

1 

- 

- 

Grafton,  . 

o 

1 

2 

- 

- 

1 
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1903. 

1904. 

Increase. 

CITY  OR  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Decrease. 

Greenfield, 

- 

- 

3 

- 

3 

Greenwich, 

- 

1 

- 

2 

- 

- 

Groveland, 

- 

- 

- 

1 

- 

- 

Hamilton, 

3 

7 

- 

- 

- 

3 

Ilardwick, 

1 

2 

- 

- 

1 

Harvard, 

- 

1 

1 

1 

- 

Harwich, 

2 

- 

- 

- 

- 

2 

Haverhill, 

2 

- 

3 

- 

1 

- 

Hingham, 

- 

- 

- 

1 

- 

- 

Holden,  . 

2 

- 

1 

- 

- 

1 

Holliston, 

4 

- 

1 

- 

- 

3 

Hubljardston,  . 

- 

2 

- 

1 

- 

- 

Hyde  Tark,      . 

1 

1 

.3 

2 

- 

Ipswich, 

1 

- 

- 

1 

- 

1 

Kingston, 

- 

- 

3 

3 

- 

Lawrence, 

19 

3 

14 

1.') 

- 

•j 

Leicester, 

2 

- 

- 

- 

- 

2 

Leominster,     . 

- 

3 

- 

2 

- 

- 

Lexington, 

7 

3 

8 

1 

1 

- 

Lincoln,  . 

2 

1 

5 

4 

3 

- 

Lowell,    . 

20 

6 

23 

2 

3 

- 

Lynn, 

17 

2 

10 

2 

- 

7 

Maiden,  . 

6 

- 

6 

3 

- 

- 

Marblehead,    . 

1 

- 

1 

1 

- 

- 

Marlborongh, 

1 

- 

1 

- 

- 

- 
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1903. 

1004. 

Increase. 

CITY  OR  TOWN. 

Killed ' 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Decrease. 

Marshfield, 

- 

- 

1 

_ 

1 

_ 

Maynard, 

- 

- 

1 

1 

1 

- 

Medfield, 

1 

1 

2 

- 

1 

- 

Medford, 

0 

2 

3 

- 

- 

3 

Medway, 

- 

- 

1 

- 

1 

- 

Melrose, 

2 

- 

1 

1 

- 

1 

Methuen, 

1 

1 

3 

1 

2 

_ 

Middleborough, 

- 

- 

1 

- 

- 

Milford,  . 

2 

1 

- 

- 

- 

2 

Mill  bury, 

1 

- 

- 

- 

- 

1 

Milton,    . 

3 

G 

3 

- 

- 

_ 

Nahant,  . 

1 

- 

2 

- 

1 

- 

Natick,    . 

- 

- 

3 

1 

3 

- 

Needham, 

- 

- 

4 

- 

4 

_ 

New  Bedford, 

6 

3 

1 

2 

- 

5 

Newbury, 

- 

1 

1 

- 

1 

- 

Newburyport, 

G 

- 

3 

- 

- 

3 

Newton, 

15 

43 

8 

G 

- 

7 

North  Adams, 

4 

- 

1 

1 

_ 

3 

North  Andover, 

(i 

- 

4 

_ 

— 

2 

North  Attleborougli, 

- 

- 

- 

1 

- 

_ 

Northampton, 

- 

1 

1 

1 

1 

_ 

Northborough, 

2 

- 

1 

- 

- 

1 

Northbridge,    . 

1 

1 

- 

1 

- 

1 

Northfield, 

- 

1 

- 

2 

- 

- 
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19»3. 

1»04. 

Increase. 

CITY  OR  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Decrease. 

Norton,   . 

- 

- 

- 

1 

- 

- 

Norwood, 

1 

1 

1 

-      i 

- 

- 

Orange,  . 

- 

- 

- 

- 

- 

Orleans, 

- 

- 

- 

1 

- 

- 

Oxford,   . 

1 

- 

1 

- 

- 

- 

Paxton,   . 

1 

- 

1 

1 

- 

- 

Peabody, 

4 

- 

- 

- 

- 

4 

Pembroke, 

1 

2 

- 

1 

- 

1 

Pepperell, 

- 

2 

5 

- 

r> 

- 

Pittsfield, 

- 

1 

1 

1 

1 

- 

Princeton, 

1 

- 

2 

2 

1 

- 

Quincy,   . 

17 

8 

5 

1 

- 

12 

Kandolph, 

- 

- 

5 

4 

•') 

- 

Reading, 

'•> 

- 

- 

- 

- 

3 

Revere,   . 

- 

1 

2 

2 

- 

1 

Rowley, 

- 

-. 

- 

1 

- 

- 

Rutland, 

- 

- 

1 

- 

1 

- 

Salem,     . 

- 

2 

4 

1 

4 

- 

Saugus,  . 

- 

3 

- 

4 

- 

- 

Scituate, 

- 

- 

1 

- 

1 

- 

Sharon,   . 

- 

1 

1 

1 

1 

- 

Sheffield, 

1 

- 

1       - 

- 

- 

1 

Sherborn, 

- 

1 

1 

- 

1 

- 

Shrewsbniy,    . 

1 

- 

- 

- 

- 

1 

Somerset, 

1 

- 

- 

- 

- 

1 
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1903. 

1904. 

Increase. 

CITY  OR  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Decrease. 

Somerville, 

62 

3 

61 

11 

9 

- 

Southborough, 

2 

1 

- 

- 

- 

2 

Southbridge, 

2 

- 

1 

- 

1 

Spencer, 

- 

- 

1 

1 

- 

Springfield, 

- 

1 

- 

1 

- 

- 

Stoneham, 

3 

1 

1 

- 

- 

2 

Stoughton, 

1 

- 

- 

1 

- 

1 

Stow,      . 

- 

- 

1 

1 

1 

- 

Sudbury, 

2 

- 

1 

4 

- 

1 

Sutton,    . 

- 

1 

- 

2 

- 

- 

Swampscott, 

1 

- 

- 

- 

- 

1 

Swansea, 

- 

1 

1 

- 

-  1 

- 

Taunton, 

1 

- 

3 

- 

2 

- 

Tewksbury, 

1 

1 

- 

2 

- 

1 

Topsfield, 

- 

- 

- 

1 

- 

- 

Townsend, 

1 

1 

- 

- 

- 

1 

Uxbridge, 

- 

- 

1 

- 

1 

- 

Wakefield, 

2 

9 

4 

- 

2 

- 

Walpole, 

1 

- 

1 

1 

- 

Waltham, 

7 

3 

I 

1 

- 

6 

Warwick, 

1 

1 

- 

- 

- 

1 

Watertown, 

3 

- 

7 

3 

4 

- 

Wayland, 

- 

1 

2 

- 

2 

- 

Wellesley, 

1 

5 

- 

- 

- 

1 

West  Bridgewater, 

1 

- 

- 

1 

- 

1 
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1903. 

1904. 

Increase. 

CITY  OR  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Decrease. 

West  Springfield,     . 

- 

- 

1 

- 

- 

West  Tisbury, 

2 

- 

- 

- 

- 

2 

Westborough, 

1 

- 

- 

- 

- 

1 

Westfield, 

- 

- 

- 

1 

- 

- 

Westford, 

- 

- 

2 

- 

2 

- 

Westhampton, 

2 

4 

- 

- 

- 

2 

Westminster, 

2 

3 

4 

2 

2 

- 

Weston,  . 

5 

2 

2 

- 

- 

3 

Westport, 

1 

1 

- 

- 

- 

1 

Westwood, 

7 

- 

4 

1 

- 

3 

Weymouth, 

6 

1 

1 

4 

- 

5 

Whitman, 

3 

1 

- 

- 

- 

3 

Wilmington, 

- 

1 

- 

1 

- 

- 

Winchester, 

1 

- 

2 

2 

1 

- 

Winthrop, 

- 

- 

1 

- 

1 

- 

Woburn, 

1 

1 

1 

1 

- 

- 

Worcester, 

67 

9 

77 

3 

10 

- 

Worthington, 

- 

- 

- 

3 

- 

- 

Wrentham, 

1 

- 

- 

- 

- 

1 

Totals, 

860 

273 

809 

217 

- 

- 

It  will  be  seen  by  the  above  table  that  actual  cases  of 
glanders  or  farcy  have  occurred  during  the  past  year  in  105 
cities  and  towns  in  this  Commonwealth,  to  say  nothing  of 
towns  where  suspected  animals  were  reported  which  j^roved 
not  to  be  diseased.  In  1903  actual  cases  occurred  in  117 
cities  and  towns,  showing  a  decrease  of  12. 
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In  cities  and  towns  where  "landers  occurred  in  botli  1903 
and  1904  it  will  be  seen  that  there  w^as  an  increase  in  22 
cities  and  towns  outside  of  Boston  and  a  decrease  in  34, 
while  it  remained  stationary  in  12.  Including  Boston,  it 
occm-red  both  years  in  69  cities  and  towns. 

There  are  48  towns  in  which  cases  occurred  in  1903  where 
none  w^ere  reported  in  1904,  and  36  towns  in  which  cases 
occurred  in  1904  where  none  were  found  in  1903, — a  de- 
crease of  12. 

This  table  does  not  give  the  towns  where  suspected  cases 
were  reported  in  1903,  Avhich  upon  examination  proved  not 
to  be  cases  of  contagious  disease ;  if  it  did,  the  negative 
column  would  foot  up  290,  instead  of  273. 

The  number  of  cases  occurring  in  Boston  are  given  by 
courtesy  of  the  veterinarian  of  the  Boston  board  of  health. 
Most  of  the  negative  cases  in  Boston  were  reported  b}^  one 
of  the  renderers,  l)ut  the  veterinarian  of  the  board  of  health 
had  investigated  them,  and  was  of  the  opinion  that  they 
were  not  glanders.  He  also  reported  a  nmnber  of  cases 
that  were  not  on  the  renderers  report.  It  seems  only  fair, 
as  well  as  more  accurate,  this  year  to  be  governed  entirely 
by  the  information  obtained  from  him,  rather  than  to  com- 
bine his  reports  with  those  of  the  renderers,  as  has  been 
done  in  past  years. 

The  accompanying  table  shows  the  amount  of  w^ork  done 
with  mallein  during  the  year,  where  entire  stables  of  horses 
were  tested  upon  premises  where  cases  of  glanders  occurred, 
giving  the  towns,  number  of  stables  and  results.  This 
work  has  been  undertaken  to  rid  stables  of  this  disease,  to 
protect  other  horse  owners  and  to  jn'ovent  animals  from  be- 
coming infected  that  have  been  exposed,  as  well  as  aborting 
its  development  in  horses  already  infected  through  the  ther- 
apeutic eifect  of  mallein. 
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Stable  Tests  ivith  Mallein. 


Cities  and  Towns. 

Number 

of 
Stables. 

Number 

of 
Horses 
tested. 

Released 

on 
First  Test. 

Keleased 

on 

Subsequent 

Test. 

Killed,  with 

Clinical 

Evidence  of 

Glanders. 

Under 
Observation. 

Acton, 
Cambridge, 
Clinton, 
Concord, 
Dedliam, 
Lexington,  . 
Lincoln, 
Maynard,     . 
North  Andover, 
Pepperell,   . 
Randolph,    . 
Somerville, 
Watertown, 
Westminster, 
Westford,    . 
Westwood,  . 

2 
4 

16 

179 
2 

30 
8 
4 
5 
6 
4 
6 
9 

27 

39 
9 
3 

15 

14 
120* 

23 
6 
4 
5 
5 
4 

6 
18' 
23 

2 
14 

2 
46 

4 

2 

1 

2 

3 

9 

16 

5 

1 

7 
3 

2 

4 
1 

6 
2 

2 

Totals, 

21 

362 

244 

91 

17 

10 

*  Three  horses  negative  on  first  test,  but  showed  physical  symptoms  of  glan- 
ders six  to  eight  months  later,  and  were  killed. 

It  will  be  seen  by  the  above  tables  that  1,086  animals 
were  reported  as  having  glanders  or  farcy,  of  which  there 
were  :  — 

Killed  or  died,     ...... 

Released,    ....... 

In  addition,  there  were  tested  with  mallein, 
Less  number  killed  (given  in  first  table),    . 


809 

217 

1,026 

362 

17 



•345 

Total  nmnber  on  book?*. 


1,371 


All  the  cases  have  been  disposed  of  except  10,  which  re- 
acted to  mallein  at  the  time  of  the  last  test,  and  Avill  have 
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to  be  carried  forward  on  the  books  of  1005  until  they  cease 
to  react  or  show  physical  syniptonis  of  glanders  and  are 
killed. 

During  the  past  two  or  three  years  the  work  of  testing 
with  mallein  has  been  carried  on  with  the  consent  and  co- 
operation of  owners  ;  but  in  order  to  give  the  Chief  of  the 
Cattle  Bureau  more  authorit}^  in  instances  where  owners 
were  too  shortsighted  to  appreciate  the  value  of  this  work, 
as  well  as  in  stables  where  horses  are  boarded,  and  also  to 
provide  for  a  better  condition  of  blacksmith  shops  and  pub- 
lic watering  troughs,  the  following  order  was  issued  :  — 

Cattle  Bureau  Order,  No.  12. 

Commonwealth  of  Massachusetts, 

Cattle  Bureau  of  the  State  Board  of  Agriculture, 

State  House,  Boston,  .June  20, 1904. 

To  All  Persons  ivhom  it  may  concern. 

By  virtue  of  the  power  and  authority  vested  by  law  in  the 
Cattle  Bureau  of  the  State  Board  of  Agriculture,  under  the 
provisions  of  chapter  liO  of  the  Revised  Laws  and  chapter  116 
of  the  Acts  of  1902,  you  are  hereby  notified  that  glanders  or 
farcy,  which  is  a  contagious  disease,  and  is  so  recognized  under 
the  laws  of  this  Commonwealth,  prevails  extensively  among 
horses  and  mules  in  some  sections  of  this  State. 

You  are  hereby  further  notified  that,  in  order  to  prevent  its 
spread,  this  Bureau  has  issued  the  following  order :  — 

1.  In  stables  or  upon  premises  where  horses  or  mules  are 
kejit  in  tliis  Commonwealth  (except  Boston)  in  which  cases  of 
glanders  or  farcy  occur,  any  or  all  of  the  animals  kept  in  such 
stables  or  upon  such  premises  will  be  tested  Avith  mallein  in 
such  instances  as  the  Chief  of  the  Cattle  Bureau  deems  it 
necessary  to  do  so.  Animals  reacting  to  the  mallein  test  will 
be  held  in  quarantine,  and  the  owners  are  forbidden  to  sell  or 
dispose  of  such  animals  until  they  are  released  from  quarantine 
by  order  of  the  Chief  of  the  Cattle  Bureau;  but  he  will  give 
permission  to  use  animals  which  do  not  show  physical  symp- 
toms of  glanders  or  farcy.  Animals  which  develop  physical 
signs  of  glanders  or  farcy  will  be  killed;  animals  ceasing  to 
react  will  be  released  as  soon  as  the  public  safety  will  permit. 

2.  When  an  animal  with  glanders  or  farcy  has  died,  or  is 
killed  by  order  of  the  Chief  of  the  Cattle  Bureau  or  Avith  tlie 
consent  of  the  owner  (outside  of  the  city  of  Boston),  no  other 
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liorse  or  mule  shall  be  put  iu  any  stall,  shed  or  inclosure  for- 
merly occupied  by  an  animal  so  diseased,  until  such  stall,  shed 
or  inclosure  has  been  thoroughly  disinfected  in  accordance 
with  the  rules  and  regulations  of  the  Cattle  Bureau. 

3.  In  stables  where  the  Chief  of  the  Cattle  Bureau  tests  all 
the  animals  kept  therein,  no  horses  or  mules  shall  be  intro- 
duced into  or  sold  from  the  stable  without  his  sanction,  until 
he  declares  the  premises  free  from  infection. 

4.  Blacksmiths,  when  directed  to  do  so,  must  disinfect  their 
shops  in  accordance  with  the  instructions  of  the  Chief  of  the 
Cattle  Bureau  or  his  authorized  agent. 

5.  In  instances  where  tlie  circumstances  require  it,  the 
proper  authorities  are  hereby  ordered  to  close  the  public  water- 
ing troughs  when  directed  to  do  so  by  the  Chief  of  the  Cattle 
Bureau,  the  same  to  remain  closed  until  he  gives  permission  to 
reopen  them.  Public  watering  troughs  in  cities  or  towns 
(outside  of  Boston)  where  cases  of  glanders  occur  are  to  be 
cleansed  at  least  once  a  week  during  the  summer  months. 

Inspectors  of  animals  in  towns  where  glanders  or  farcy 
occurs  shall  publish  this  order  by  posting  a  printed  copy 
thereof  in  three  or  more  public  places  witliin  the  limits  of 
their  respective  cities  or  towns. 

This  order  shall  take  effect  upon  its  approval. 

Austin  Peters, 

C%ief  of  Cattle  Bureatc. 
Council  Chamber,  State  House. 

Approved  in  Council,  Jime  22,  1904. 

Edward  F.  Hamlin, 

Executive  Secretary. 

The  system  of  employing  a  man  with  a  horse  and  wagon 
to  go  to  stables  in  the  vicinity  of  Boston  where  cases  of 
glanders  have  occurred,  and  see  that  they  are  properly  dis- 
infected, has  been  continued  during  the  year,  it  is  hoped 
with  good  results.  For  the  year  ending  Dec.  15,  1904,  206 
stables  have  been  visited,  at  most  of  which  the  disinfecting 
was  performed  or  completed  by  the  agent  of  the  Cattle 
Bureau.  lie  has  also  whitewashed  66  blacksmith  shops 
where  glandcred  horses  had  been  recently  shod.  He  also 
reported,  at  the  office,  watering  troughs  in  8  cities  and 
towns  where  they  were  unclean.  In  such  cases  a  copy  of 
Order  No.  12  has  been  sent  to  the  proper  authorities,  with 
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directions  to  immediately  cleanse  the  troughs  reported  and 
to  see  that  they  are  kept  clean  in  the  future.  A  copy  of 
Order  No.  12,  with  section  5  underscored,  has  also  been 
sent  to  the  authority  having  charge  of  the  public  Avatering 
troughs  in  each  city  and  town  where  cases  of  glanders  have 
occurred  ;  also  the  necessary  copies  to  inspectors  of  animals, 
to  post  as  required  by  the  order. 

In  Worcester  also  a  number  of  stables  have  been  disin- 
fected at  the  expense  of  the  State  where  glandered  horses 
have  been  killed,  in  instances  where  the  owners  were  too 
ignorant  or  too  careless  to  do  it  properly.  In  the  better 
class  of  stables  the  proprietor  comprehends  the  necessity 
and  importance  of  doing  this  work  thoroughl}^  and  also  has 
sufficient  intelligence  to  carry  out  the  directions  given  him. 

The  reports  of  renderers,  as  required  by  section  111, 
chapter  75  of  the  Revised  Laws,  continue  to  be  of  great 
value,  as  the  returns  of  many  cases  received  at  these  estab- 
lishments are  frequently  the  first  reports,  and  often  the  only 
ones,  received  by  the  Cattle  Bureau.  When  a  case  is  re- 
ported as  occurring  outside  of  the  limits  of  the  city  of  Bos- 
ton, which  has  not  previously  been  given,  the  inspector  of 
animals  for  the  town  from  which  the  horse  came,  or  an 
agent  of  the  Cattle  Bureau,  is  immediately  sent  to  examine 
any  other  horses  kept  upon  the  premises,  and  it  is  also  seen 
that  the  disinfection  of  the  stable  is  properly  attended  to. 
These  measures  are  undoubtedly  of  great  assistance  in 
checking  the  spread  of  this  malady. 

A  comparative  table  is  herewith  given  of  the  renderers' 
reports  of  1903  and  1904.  It  is  encouraging,  in  that  it 
seems  to  show  a  slight  improvement  in  the  conditions  for 
the  past  year  over  the  preceding  one. 
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Two  horses  Averc  killed  which  the  Commonwealth  had  to 
pay  for,  —  1  in  Fall  River  and  1  in  Lawrence. 

The  horse  in  Fall  River  was  condemned  as  having  farcy, 
and  reacted  when  tested  with  mallein  ;  but  upon  autopsy  no 
internal  lesions  of  glanders  could  be  found,  and  it  was  nec- 
essary to  settle  with  the  owner.  As  it  was  quite  a  good 
animal,  it  cost  $200  to  settle  the  case. 

The  horse  in  Lawrence  was  killed  in  January,  1904.  It 
was  previously  owned  by  the  Lowell  fire  department,  and 
was  first  reported  as  a  case  of  glanders  in  the  autunui  of 
1903.  Repeated  guinea  pig  tests  were  negative,  and  the 
animal  was  released  from  quarantine.  Later  it  was  bought 
by  a  stable  keeper  in  Lawrence,  and  was  quarantined  by  the 
inspector  of  animals  in  that  city.  Guinea  pigs  inoculated 
from  the  discharge  from  its  nose  failed  to  develop  glanders, 
and  the  horse  when  tested  with  mallein  failed  to  react  to  the 
test ;  but  the  inspector  of  animals  of  Lawrence  was  positive 
the  animal  had  glanders,  and  if  it  had  been  released  it  would 
have  caused  a  great  deal  of  criticism,  having  also  been  once 
quarantined  and  released  in  Lowell.  It  would  have  been 
traded  around  if  released  in  Lawrence,  and  would  have 
been  again  suspected  of  having  glanders  and  quarantined 
somewhere  else.  For  these  reasons  it  seemed  good  public 
policy  to  have  it  killed,  even  if  the  Chief  of  the  Cattle 
Bureau  and  his  assents  believed  the  animal  to  be  free  from 
glanders.  The  owner  agreed  to  accept  $100  as  the  value 
of  the  horse  if  it  proved  to  be  free  from  glanders.  Upon 
post-mortem  examination  no  lesions  of  glanders  could  be 
found  ;  the  animal  was  simply  suffering  from  pus  in  the  left 
frontal  sinus.  Two  small  nodules  were  found  in  the  lungs, 
but  upon  microscopic  examination  these  were  found  to  be 
due  to  a  small  Avorm  encysted  in  the  lung  tissue.  The 
owner  was,  therefore,  paid  for  the  horse. 

Two  cases  of  malignant  tumors  have  been  reported  during 
the  year  as  glanders  or  farcy.  One  of  these  was  quaran- 
tined in  Cambridge  on  suspicion  of  having  farcy.  It  was 
decided  to  be  not  a  case  of  this  disease ;  but,  as  it  was  evi- 
dent the  animal  must  succumb  before  long  to  the  trouble, 
the  owner  was  requested  to  notify  the  Cattle  Bureau's  agent 
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when  it  died.  Two  or  three  weeks  after  it  was  released 
from  quarantine,  word  was  received  that  it  had  died  ;  and 
an  autopsy  was  held  upon  the  remains  at  the  New  England 
Rendering  Company's  works  at  Brighton,  revealing  a  dis- 
eased condition  of  the  lymphatic  glands  in  the  head,  neck, 
and  thoracic  and  abdominal  cavities,  of  a  nature  resembhng 
lympho-sarcoma.  The  other  animal  was  reported  to  Dr.  H. 
P.  Rogers,  an  agent  of  the  Cattle  Bureau,  by  the  New  Eng- 
land Rendering  Company,  as  a  suspected  case,  which  had 
been  removed  from  a  stable  where  a  horse  had  been  killed 
as  having  farcy  a  few  months  previously.  A  post-mortem 
examination  by  Dr.  Rogers  revealed  numerous  small  tumors 
in  the  lungs,  liver  and  spleen.  Specimens  from  the  lungs 
examined  microscopically  proved  to  be  sarcomata,  —  a  form 
of  tumor  more  malignant  than  cancer. 

The  guinea  pig  test  has  been  used  as  extensively  for 
determining  doubtful  cases  of  glanders  and  farcy  as  in  pre- 
vious years,  with  the  usual  satisfactory  results.  This  work 
has  been  done  by  Dr.  Langdon  Frothingham  at  the  Harvard 
Medical  School,  who  has  also  done  the  other  pathological 
work  for  the  Cattle  Bureau.  Much  of  the  work  in  connec- 
tion with  glanders  has  l)een  done  by  Dr.  Howard  P.  Rogers, 
assisted,  when  there  was  more  than  he  could  do,  by  Dr.  W. 
T.  White.  Both  have  shown  great  interest  in  tlieh*  duties 
and  have  been  indefatigable  in  their  labors. 

As  in  1903,  it  is  again  a  sad  duty  to  record  three  human 
deaths  from  glanders,  —  one  in  Chelsea,  one  in  Fall  River 
and  one  in  Boston. 

In  many  of  the  instances  where  glanders  is  reported  as 
occurring  in  isolated  cases  or  as  small  outbreaks  in  towns  in 
1904,  where  no  cases  occurred  in  1903,  it  has  been  found 
that  diseased  animals  have  been  taken  there  that  were 
bought  from  a  certain  class  of  dealers  in  cheap  horses  in 
Boston.  On  the  other  hand,  quite  a  number  of  horses  are 
killed  in  Boston  each  year  at  auction  rooms  and  sales 
stables,  which  have  1)ecn  brought  there  from  adjoining  cities 
and  towns  to  be  sold,  reported  to  the  veterinarian  of  the 
Boston  board  of  health  as  glandered,  and  are  by  him  ordered 
killed. 
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The  outbreak  in  Kingston  is  traceable  to  a  pair  of  cheap 
horses  bought  from  one  of  these  unscrupulous  dealers  in 
Boston,  and  one  case  each  in  Northborough,  Haverhill, 
Cambridge,  Framingham  and  Brockton  are  traceable  to  like 
sources.  Two  horses  wore  killed  in  Athol  early  in  Decem- 
ber, which  Averc  bought  in  Boston  the  last  of  October. 
While  dealers  in  the  cheap  class  of  horses  do  not  sell  glan- 
dored  horses  exclusively,  —  in  fact,  only  occasionally  having 
horses  with  glanders,  —  at  the  same  time,  these  men  are  not 
above  selling  such  animals  when  they  come  into  their  hands, 
if  they  are  not  discovered  and  reported  to  the  Boston  board 
of  health. 

The  small  outbreak  in  Greenfield  was  caused  by  a  horse 
which  was  brought  there  from  an  adjoining  town,  and  very 
likely  originally  came  from  the  neighborhood  of  Boston  or 
Worcester  ;  but  he  had  been  traded  through  so  many  differ- 
ent hands  that  it  was  impossible  to  ascertain  where  he  origi- 
nally came  from. 

The  case  in  Uxbridge  was  taken  there  from  Worcester, 
and  was  traded  about  in  that  town.  With  the  assistance  of 
the  State  [)olice,  one  of  the  Uxbridge  men  was  prosecuted  ; 
but,  as  usual,  it  was  not  possible  to  prove  that  he  knew 
the  horse  had  glanders  when  he  disposed  of  it,  so  he  was 
acquitted. 

It  is  Avell-nigh  impossible  to  secure  a  conviction  in  these 
cases,  as  the  law  requires  proof  that  the  seller  knew  or  had 
reasonable  cause  to  believe  that  an  animal  was  suffering 
from  a  contagious  disease  at  the  time  of  sale.  In  the  rare 
cases  where  a  conviction  is  secured,  the  courts  do  not  look 
upon  the  offence  as  being  very  serious,  and  the  culprit  usu- 
ally escapes  with  a  fine  of  from  |25  to  |50. 

That  some  of  the  dealers  in  the  cheap  class  of  horses 
have  reason  to  know  what  glanders  is,  is  shown  l)y  the  fact 
that  cases  are  reported  as  having  been  killed  at  some  of  the 
stables,  by  the  renderers  or  by  the  Boston  board  of  health, 
from  which  horses  with  glanders  have  been  sold  to  i)eople  in 
country  towns.  It  is  certain  that  some  of  the  animals  at 
the  time  of  sale  were  suffering  from  the  disease  in  such  an 
advanced  form  that  any  one  who  had  ever  had  experience 
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with  it  ouo^lit  to  have  known  it.  All  the  facts  in  reo-ard  to 
the  cases  reported  from  outside  towns  of  horses  bought 
from  Boston  dealers  have  been  reported  in  full  to  the  veter- 
inarian of  the  Boston  board  of  health.  He  has  also  reported 
to  the  Cattle  Bureau  any  horses  brought  to  sales  stables  in 
Boston  and  adjoining  towns  which  have  been  killed  as 
having  glanders ;  thus  giving  the  Chief  of  the  Cattle  Bureau 
an  opportunity  to  send  an  agent,  or  the  inspector  of  animals 
in  the  town  where  the  case  occurred,  to  examine  all  other 
horses  on  the  infected  premises  and  ascertain  whether  there 
were  any  more  cases  of  the  disease  there  or  not,  and  to  see 
that  proper  steps  were  taken  to  disinfect  the  place  w^here 
the  diseased  animal  had  been  kept. 

No  one  has  any  sympathy  for  a  man  who  wants  to  get 
something  for  nothing,  and  when  such  a  person  is  cheated 
it  serves  him  right,  if  he  is  the  only  suflerer ;  but  when  he 
is  sold  animals  that  are  a  source  of  danger  to  the  horses  of 
his  neighbors,  and  a  menace  to  human  life,  it  is  time  a  stop 
was  put  to  this  nefarious  business,  and  better  legislation  and 
stricter  law^s  become  necessary. 

Occasionally  a  dealer  of  good  standing  sells  a  second- 
hand horse  to  a  farmer  or  country  merchant,  which  in  the 
course  of  three  or  four  months  may  develop  glanders,  and 
which  was  very  likely  infected  at  the  time  it  Avas  purchased, 
although  showing  no  symptoms  of  disease  at  the  time  of 
sale.  Such  animals  are  sold  innocently  by  the  dealer,  and 
it  is  the  purchaser's  misfortune,  if,  after  using  such  an  ani- 
mal a  while,  it  develops  symptoms  of  the  disease,  or  if  any 
other  horses  belonging  to  him  have  to  be  condemned. 

On  the  other  hand,  unscrupulous  dealers  sometimes  sell 
horses  which  show  manifest  symptoms  of  glanders  or  farcy 
at  the  time  of  sale,  taking  advantage  of  the  unfamiliarity  of 
the  purchaser  with  diseases  of  this  character.  That  selling 
these  cheap  horses  is  a  profital)le  business,  is  manifest  by 
the  amount  of  advertising  in  Boston  papers  of  second-hand 
horses  for  sale,  representing  old,  balky  and  vicious  horses 
as  being  very  desirable  animals. 

Farmers  and  merchants  are  cautioned  against  purchasing 
animals  from  dealers  of  this  character.     There  are  plenty  of 


No.  4.]      REPORT   OF   CATTLE   BUREAU.  307 

respectable  and  reputable  horse  dealers ;  and  farmers  and 
other  persons  in  country  towns  are  advised  that  it  is  l)etter 
to  purchase  an  animal  for  what  it  is,  at  a  fair  price,  rather 
than  to  search  for  bargains  in  bogus  club  stables  and  fake 
sale  stables,  or  from  unknown  ice  companies,  coal  com- 
panies going  out  of  business,  and  unheard-of  express  com- 
panies that  never  existed  except  in  the  imaginations  of  the 
advertisers.  The  old  ' '  widow-lady  "  advertisement  is  played 
out,  and  the  lady  whose  husband  has  recently  died  does  not 
nowadays  advertise  a  pet  horse  for  sale  as  frequently  as  she 
did  a  few  years  ago  ;  but  the  ' '  widows  "  are  just  as  numerous 
and  active  as  ever,  under  other  guises,  and  the  profitable- 
ness of  their  business  can  be  judged  b}^  the  extent  of  their 
advertising.  This  portion  of  the  report  can  well  be  closed 
with  the  advice  of  the  elder  Mr.  AVeller  to  his  son  Samuel, 
"  Be  werry  careful  o'  widders." 

Contagious  Diseases  of  Swine. 
During  the  year  1904  there  were  fewer  outbreaks  of  con- 
tagious diseases  among  swine  than  during  the  preceding 
year,  and,  as  many  cases  reported  were  in  smaller  piggeries, 
fewer  animals  were  involved.  The  cases  reported  were  also 
more  varied  than  usual ;  those  reported  as  hog  cholera  were 
of  the  hog  cholera  type,  but  there  seems  to  have  been  little 
if  any  true  hog  cholera.  Most  of  the  outbreaks  quarantined 
as  hog  cholera  chiefly  resembled  SAvine  plague,  being  gener- 
ally a  septic  pneumonia  with  diarrha:>a,  resulting  from  feed- 
ing city  swill  which  had  undergone  putrefactive  changes,  or 
some  form  of  poisoning  due  to  material  contained  in  the 
swill.  Some  of  the  powders  and  soaps  used  for  washing 
dishes  in  hotels  and  similar  large  establishments  sometimes 
produce  symptoms  resembling  swine  plague.  Where  the 
cause  of  sickness  was  traceable  to  city  swill,  a  change  of 
food  seems  to  have  been  sufficient,  and  most  of  the  pigs 
have  recovered  after  this  was  done.  More  swine  have  been 
quarantined  for  tuberculosis  than  usual ;  and  in  two  instances 
where  swine  have  been  su})[)osed  to  have  some  form  of  hog 
cholera  the  principal  trouble  seems  to  have  been  something 
else. 
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In  one  instance,  in  Qiiincy,  an  autopsy  on  a  pig  that  died 
sliowed  it  to  have  been  suflering  from  tuberculosis,  and  it  is 
probable  that  the  others  which  died  on  this  farm  also  had 
this  disease.  Another  outbreak,  reported  in  Dracut,  where 
the  pigs  had  some  lung  trouble,  appears  to  have  been  due 
quite  as  much  to  thread  worms  (^strong ylus  paradoxus)  in 
the  lungs  as  to  swine  plague,  although  the  swine  plague 
organism  was  found  by  Dr.  Frothingham  in  a  specimen  of 
lung ;  yet  these  worms  were  present  in  such  numbers  in  two 
cases  as  to  readily  account  for  the  sickness  among  the  swine. 
A  specimen  sent  from  the  lungs  of  a  pig  in  West  Brookfield 
was  found  to  contain  similar  parasites  to  those  found  in  the 
Dracut  pigs. 

Quarantines  or  reports  of  cases  have  been  received  from 
24  farms  in  19  cities  and  towns,  while  in  1003  36  reports 
were  received, — a  falling  oif  of  12.  Three  quarantines 
were  sent  in  because  of  tuberculosis,  and  one  lot  reported  as 
having  swine  plague  was  found  to  have  tuberculosis. 

Two  swine,  one  in  Fairhaven  and  one  in  Charlton,  were 
found  on  autopsy  to  have  tuberculosis.  On  a  farm  in  Pitts- 
field  where  the  barns  were  burned  with  cattle  that  were 
known  to  have  been  suffering  from  tuberculosis,  quite  a 
large  number  of  swine  were  quarantined  in  order  to  prevent 
the  pigs  from  being  sold  to  neighboring  farmers,  but  they 
were  released  after  six  had  been  killed  for  pork  and  found 
to  be  entirely  free  from  disease. 

In  addition  to  swine  that  were  quarantined  for  tuberculo- 
sis, there  have  been  quite  a  number  condemned  this  fall  and 
winter  as  unfit  for  food  because  of  their  beino-  infected  with 
this  disease.  It  seems  to  be  quite  common  among  swine 
kept  in  contact  with  tuberculous  cattle,  or  fed  skim  milk 
and  buttermilk  from  creameries  supplied  by  tul:)erculous 
cows.  A  creamery  owner  in  New  Hampshire  sent  100  pigs 
to  one  of  the  pork  packers  near  Boston  last  spring,  and  19, 
or  nearly  20  per  cent,  were  found  to  be  so  badly  diseased 
with  tuberculosis  as  to  be  unfit  for  anything  but  the  render- 
ing tank. 

In  outbreaks  of  hog  cholera  or  swine  plague  the  quaran- 
tine is  continued  until  the  outbreak  is  over  and  the  owner 
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has  disinfected  the  pens,  permission  being  given  to  kill 
apparently  healthy  marketable  pigs,  subject  to  slaughter- 
house inspection. 

A  reported  outbreak  of  hog  cholera  in  Stockbridge  upon 
two  farms  seems  to  have  been  a  pneumonia  due  to  the  swine 
being  kept  in  cold,  exposed  pens  as  winter  approached, 
w^hich  subsided,  with  the  loss  of  only  a  few  small  pigs,  after 
the  animals  had  been  transferred  to  warmer,  more  comfort- 
able quarters. 

Considering:  the  manner  in  which  swine  are  fed  and  cared 
for,  the  only  wonder  is  that  there  is  so  little  sickness  and 
disease  reported. 

In  connection  with  the  diseases  of  swine,  some  cases  of 
trichinosis  among  people  may  be  mentioned  in  this  portion 
of  the  report. 

Last  winter  in  Springfield  there  were  7  people  taken  ill 
through  eating  pork  which  was  insufSciently  cooked,  in- 
fected with  trichinae.  The  trichinte  are  small,  spiral  worms, 
known  as  trichina  spiralis,  sometimes  found  in  the  muscle 
fibres  of  pork.  It  does  not  take  a  very  high  degree  of  tem- 
perature to  kill  them  ;  it  is  said  that  they  die  at  130°  or 
140°  F. 

Trichinosis  is  a  rare  disease  in  this  part  of  the  world,  as 
most  people  cook  their  pork  sufficiently  to  kill  these  para- 
sites. In  the  case  mentioned  the  victims  were  Italians. 
The  pig  from  which  the  infected  pork  came  was  one  that 
was  killed  in  Ao;awam.  An  agent  of  the  Cattle  Bureau  in- 
vestigated  the  matter,  and  found  that  the  infected  pig  had 
been  kept  on  the  premises  of  an  Italian  in  Agawam  where 
there  were  39  other  swine.  The  inspector  of  animals  for 
Agawam  quarantined  all  the  friends  and  relations  of  the 
dead  pig,  sending  a  duplicate  notice  to  the  office  of  the 
Cattle  Bureau.  As  trichinosis  in  swine  is  not  one  of 
the  diseases  specified  as  contagious  in  section  28  of  chap- 
ter 90  of  the  Revised  Laws,  and  as  the  quarantined  swine 
showed  no  evidence  of  disease,  it  was  not  thought  neces- 
sary to  continue  the  fiuarantine,  and  a  release  was  sent  to 
the  owner. 

An  outbreak  of  a  disease  of  this  kind  is  one  that  empha- 
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sizes  the  necessity  for  a  better  inspection  of  meats  and  pro- 
visions, ratlier  than  any  legislation  in  connection  with  con- 
tao:ious  diseases  of  animals. 

Rabies. 

For  the  past  few  years  rabies  has  occurred  so  seldom  in 
Massachusetts  as  to  be  practically  unknown.  Two  animals 
reported  early  in  the  summer  as  suspected  of  having  rabies 
proved  not  to  have  the  disease,  upon  the  result  of  inocula- 
tion of  rabbits. 

One  of  these  dogs  was  reported  last  July  by  Dr.  W.  A. 
Sherman,  the  inspector  of  animals  in  Lowell,  who  sent  the 
head  to  Dr.  Frothingham,  who  inoculated  rabljits  from  the 
brain  and  cord.  Ninety  days  later  the  rabbits  were  still 
healthy. 

The  other  case  was  reported  hy  Dr.  W.  M.  Simpson,  the 
inspector  of  animals  in  Maiden.  He  sent  the  head  of  the 
dog  to  a  friend  connected  with  the'  New  York  City  board  of 
health,  who  reported  to  him  that  rabbits  inoculated  had 
failed  to  develop  the  disease. 

A  case  of  suspected  rabies  was  reported  by  Dr.  Alex. 
Burr,  early  in  November,  as  dying  at  the  veterinary  hos- 
pital at  50  Village  Street,  Boston.  Dr.  Burr  found  that 
this  animal  was  owned  in  Somerville.  The  remains  were 
turned  over  to  the  Cattle  Bureau,  and  the  ral)bits  inoculated 
at  the  Harvard  Medical  School  by  Dr.  Frothingham  devel- 
oped rabies  December  2.  There  is  no  history  of  this  dog 
having  been  in  a  fight  or  having  been  bitten  by  any  other 
dog,  and,  as  far  as  known,  he  did  not  do  any  damage  after 
developing  symptoms  of  disease. 

Since  the  close  of  the  year,  December  15,  another  dog 
has  been  reported,  by  Dr.  A.  W.  Draper  of  Milton,  on  sus- 
picion that  it  had  rabies.  This  dog  was  killed,  and  its  head 
taken  to  the  Harvard  Medical  School  for  Dr.  Frothingham  to 
use  in  inoculating  rabbits.  It  is  feared  that  this  will  prove 
a  case  of  rabies,  although  it  is  too  soon  to  give  a  final 
report  on  it.  This  case,  however,  does  not  properly  belong 
in  the  work  of  1904,  as  it  was  reported  after  December  15. 

It  is  to  be  regretted  that  these  cases  have  occurred,  as  it 
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was  hoped  that  the  State  was  free  from  this  disease.  There 
has  been  a  great  deal  of  trouble  in  New  York  Stiite  during 
the  past  summer,  due  to  the  prevalence  of  rabies  in  certain 
sections  there  ;  and  if  tlie  disease  should  be  brought  into 
Massachusetts,  and  become  as  prevalent  here  as  it  was  eight 
or  ten  year.s  ago,  it  might  prove  a;  very  serious  matter. 

If  this  State  should  be  so  unfortunate  as  to  be  visited  by 
an  outbreak  of  rabies  this  spring,  it  is  not  amiss  at  this  time 
to  remind  all  persons  that  if  a  case  of  suspected  rabies 
occurs,  the  dog  should  be  immediately  isolated  and  the  case 
reported  at  the  office  of  the  Cattle  Bureau  ;  or,  if  it  dies, 
the  head  should  at  once  be  sent,  in  as  fresh  and  clean  a  con- 
dition as  possible,  to  the  Cattle  Bureau  office  for  examina- 
tion. This  is  especially  important  if  a  })erson  is  bitten, 
because  by  inoculating  rabbits  it  can  be  ascertained  posi- 
tivelj^  whether  the  dog  had  this  disease  or  not ;  and  if  it  is 
found  that  the  animal  had  rabies,  the  person  bitten  can  go  to 
New  York  and  take  the  Pasteur  preventive  treatment ;  if  it  is 
found  that  the  dog  did  not  have  rabies,  there  is  no  necessity 
for  the  person  bitten  undergoing  the  preventive  treatment. 

Recently  it  has  been  discovered  that  there  are  changes  in 
certain  ganglia  of  nerve  cells  near  the  base  of  the  brain, 
known  as  the  cervical  ganglia,  in  dogs  that  have  rabies.  In 
urgent  cases,  where  a  person  has  been  badly  bitten  and 
there  is  a  delay  in  commencing  the  examination,  an  opinion 
can  be  formed  by  an  examination  of  these  cells  as  to  whether 
the  person  bitten  should  immediately  receive  the  Pasteur 
preventive  treatment,  without  waiting  to  see  whether  in- 
oculated rabbits  develop  rabies  or  not.  The  rabbit  test, 
however,  is  the  most  exact.  If  a  dog  has  rabies,  and  rab- 
bits are  inoculated  intracranially,  in  the  course  of  twelve 
or  fourteen  days  they  will  develop  rabies  ;  if  the  rabbits 
remain  healthy,  it  is  certain  that  the  dog  or  other  suspected 
animal  from  which  the  material  was  taken  for  inoculation 
was  not  mad. 

When  it  is  possible,  a  dog  suspected  of  having  rabies 
should  be  caged,  so  that  it  cannot  do  any  damage  before 
it  dies  or  is  chloroformed.  Destroying  it  by  shooting  is 
not  desirable  for  scientific  work,  as  the  bullet    rends  and 
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tears  the  brain  and  carries  foreign  material  into  it,  so  that 
it  is  of  less  value  for  purposes  of  inoculation  than  if  it  were 
intact  and  uninjured.  The  practice  of  shooting  a  dog  that 
is  actins;  in  a  peculiar  manner,  on  the  appearance  of  the  first 
symptoms  of  any  unusual  condition,  and  calling  it  mad,  can- 
not be  too  strongly  condemned,  as  there  is  then  no  foun- 
dation upon  which  to  base  an  opinion  as  to  whether  the 
animal  was  suffering  with  rabies,  or  whether  some  other 
condition  existed,  and  it  is  an  injustice  to  the  dog.  The 
only  exact  way  to  decide  whether  a  dog  has  rabies  or  not  is 
to  have  a  scientific  examination  made,  as  described  above. 
This  is  particularly  necessary  if  the  dog  in  question  has 
bitten  any  persons  or  other  dogs. 

At  times  when  there  is  any  danger  of  an  outbreak  of 
rabies,  the  dog-licensing  law  should  be  rigidly  enforced  by 
the  police  authorities  in  every  city  and  town  (it  always 
should  be),  and  all  ownerless,  homeless  and  stra}^  dogs 
should  be  caught  and  destroyed. 

If  an  outl)reak  of  rabies  should  occur  in  any  town,  any 
dogs  that  have  been  bitten  by  a  rabid  one  should  be  quaran- 
tined for  ninety  days  ;  and  in  some  instances  it  is  necessary 
to  have  all  dogs  running  at  large  properly  muzzled. 

By  carrjdng  out  this  method  in  years  pa.st  the  State  has 

been   practically  freed   from  this  disease,   and  if  it  should 

reappear,  similar  measures  would  be  productive  in  time  of 

equally  good  results. 

Sheep  Scab. 

At  the  time  of  making  the  semiannual  report,  in  July,  it 
was  reported  that  sheep  scab  existed  in  a  few  small  flocks 
of  sheep  in  Groveland,  West  Newbury  and  Amesbury.  The 
sheep  had  been  dipped  twice,  under  the  supervision  of  an 
agent  of  the  Cattle  Bureau,  and  released  from  quarantine. 
Since  then  no  further  complaints  of  trouble  from  this  dis- 
ease have  been  made. 

The  sheep  dip  first  used  was  a  lime  and  sulphur  dip,  which 
was  made  according  to  one  of  the  formulas  of  the  United 
States  Bureau  of  Animal  Industry.  This  contains  24 
pounds  of  flowers  of  sulphur  and  8  pounds  of  unslacked 
lime   to   100  gallons  of  water.     The    lime  is  first   slacked 
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with  a  small  quantity  of  water,  then  the  sulphur  is  added 
and  stirred  in  with  sufficient  water  to  make  a  paste  ;  30  gal- 
lons of  water  are  added,  and  the  mixture  should  then  be 
boiled  for  two  hours ;  after  it  has  been  boiled  this  length 
of  time,  water  sufficient  to  make  100  gallons  is  added  ;  it 
should  then  stand  until  it  becomes  clear,  and  the  clear  fluid 
on  top  should  be  drawn  ofl',  leaving  all  sediment  at  the 
bottom  of  the  vessel. 

The  fluid  should  be  used  at  a  temperature  of  105°,  and 
each  sheep  should  be  held  in  the  dip  for  two  minutes.  If 
necessary,  this  should  be  repeated  in  ten  days.  This  is 
found  to  be  a  very  efficient  sheep  dip  for  killing  the  scab 
parasite,  and,  furthermore,  it  has  not  been  found  to  injure 
the  quality  of  the  wool.  The  objection  to  it  seemed  to  be 
that  when  prepared  by  inexperienced  persons  the  hands 
were  blistered  by  the  mixture  of  quicklime  and  sulphur ; 
and  for  this  reason,  in  the  instances  mentioned  above,  it 
was  found  necessarj^  later  to  furnish  the  owners  with  a  pro- 
prietary preparation  known  as  "  McDougall's  sheep  dip," 
which  seems  to  answer  the  purpose  equally  well,  and  with 
no  danger  of  disagreeable  consequences  to  the  users. 

ACTIXOMYCOSIS. 

Actinomycosis,  or  "lumpy  jaw,"  as  it  is  called  when  the 
disease  invades  the  jaw  bone  of  an  animal,  is  caused  by  a 
small  fungus  known  as  actinomyces.  Several  cases  are 
reported  to  the  Cattle  Bureau  every  year,  but  during  1904 
a  few  more  than  usual  have  been  sent  in. 

Early  in  the  year  a  cow  was  killed  in  Plymouth  because 
of  tuberculosis.  The  udder  was  also  nodulated.  The  speci- 
men examined  by  Dr.  Frothingham  proved  the  lesions  to  be 
due  to  actinomyces.  A  curious  coincidence  occurred  in  the 
same  town  a  little  later.  A  specimen  of  the  mammary 
gland  of  a  sow  which  was  killed  for  food  was  sent  to  the 
Cattle  Bureau  office  by  the  inspector  of  animals,  the  in- 
spector asking  whether  the  sow  had  tuberculosis,  and 
whether  the  meat  ought  to  be  condemned  or  not.  When 
this  specimen  was  examined  mi('rosco})ically,  the  lesions 
were  found  to  be  due  to  actinomyces. 
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Two  cows  with  nodulated  udders  were  ((uaraiitined  in  the 
autumn  by  the  inspector  of  animals  for  the  city  of  Boston, 
as  having  actinom^^cosis  of  the  udders.  They  were  found 
to  have  nodulated  udders.  The  milk  was  examined  under 
the  microscope,  but  no  actinoniyces  could  be  found  in  it, 
neither  were  any  tubercle  bacilli  to  be  found.  The  cows 
were  tested  with  tuljerculin  and  failed  to  react,  and  were 
released,  as  it  seemed  that  the  lesions  were  very  probably 
due  to  former  attacks  of  manunitis.  The  inspector  of  ani- 
mals for  the  cit}^  of  Boston  also  reported  two  cows  with 
actinomj^cosis  that  were  killed,  with  the  consent  of  the 
owner. 

There  were  two  cases  reported  in  Goshen.  One  animal 
was  in  good  beef  condition,  and  was  released,  the  owner 
intending  to  kill  it  for  beef  a  little  later ;  the  other  was 
emaciated,  and  was  being  traded  from  one  person  to 
another,  and  therefore  it  was  ordered  killed. 

A  cow  in  Brookline  with  lumpy  jaw  was  emaciated  and 
unable  to  eat,  and  was  ordered  killed,  as  was  also  one  in 
Canton.  A  suspected  case  reported  in  Bridgewater  was 
found  upon  examination  not  to  be  suffering  from  actinomy- 
cosis, and  was  released. 

Cases  were  also  reported  in  Ashb}'  and  Cheshire,  both  of 
which  were  released  without  being  ordered  killed,  the  own- 
ers agfreeino^  to  kill  them  later.  The  one  in  Cheshire  was  in 
fair  condition,  and  the  owner  wished  to  fat  the  animal  three 
or  four  Aveeks  longer,  when  he  was  going  to  kill  it  for  beef, 
and  agreed  to  bury  the  head. 

Symptomatic  Anthrax. 
Two  outbreaks  of  symptomatic  anthrax,  or  what  is  more 
commonly  known  as  blackleg,  w^ere  reported  earlj^  in  the 
summer  of  1904.  One  of  these  occurred  in  the  Woodward 
pasture  in  Ashby,  the  other  in  Princeton.  This  disease  has 
been  found  in  the  Woodward  pasture  in  previous  years,  but 
there  had  not  been  any  trouble  there  for  two  years,  until  last 
June.  Forty-eight  head  of  cattle  were  turned  into  this 
pasture  in  the  spring ;  4  young  cattle  died  in  eTune,  leaving 
5  cows  over  three  years  old  and  39  head  of  younger  cattle. 
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The  39  A'ouno-  animals  were  given  preventive  inoculation 
with  the  Parke-Davis  "  blacklegoicls,"  by  ]VIr.  Dennen  and 
Dr.  C.  B.  Shaw,  the  inspector  of  animals,  and  those  that  died 
were  buried.  No  more  cases  occurred  among  the  young 
cattle,  but  an  owner  of  one  of  the  older  cows  reported  in  the 
autumn  that  he  had  lost  a  ^ouno-  cow  which  he  thouolit  died 
of  the  same  disease  as  the  young  cattle.  It  was  explained 
to  him  tliat  the  older  animals  were  not  given  a  protective 
inoculation,  as  usually  mature  animals  seemed  to  be  immune 
from  the  disease ;  and  it  was  regretted,  for  his  sake,  that 
the  young  cow  he  lost  did  not  happen  to  enjoy  immunit3^ 

Cases  have  been  reported  in  Princeton  and  Hubbardston 
during  previous  ^^ears,  but  there  had  not  been  any  trouble 
in  these  places  worth  mentioning  for  the  past  two  or  three 
seasons,  until  last  spring.  In  May  Dr.  J.  Harden  Stimson, 
the  inspector  of  animals  in  Princeton,  reported  that  6. young- 
cattle  had  died  in  a  pasture  owned  by  a  farmer  in  Sudbury. 
Dr.  A.  S.  Cleaves  of  Gardner,  an  agent  of  the  Cattle  Bureau, 
was  sent  to  Princeton  with  a  supply  of  "  blacklegoids,"  and 
the  necessary  instrument  for  placing  them  under  the  animals' 
skins.  He  found  that  originally  there  had  been  22  animals 
in  the  pasture,  of  which  (>  had  died.  Protective  inoculation 
was  given  to  10  head,  9  of  them  between  eight  and  eighteen 
months  old,  and  1  a  four-year-old  cow.  There  were  6  older 
cows  in  the  pasture  which  were  not  inoculated,  as  Dr. 
Cleaves  was  of  the  opinion  that  they  were  old  enough  to  be 
immune  from  the  disease.  The  animals  given  protective 
inoculation  did  well,  and  no  further  deaths  have  been 
reported. 

A  case  supposed  to  have  been  symptomatic  anthrax  was 
reported  in  Leominster  in  July,  in  a  cow  ;  but  upon  investi- 
gation it  was  thought  that  she  died  from  being  overheated. 

Texas  Fever. 
There  has  not  been  an  outbreak  of  Texas  fever  in  Massa- 
chusetts since  the  summer  of  1902.  Durinjj  the  summer 
months  any  cattle  that  are  brought  from  infected  districts  in 
the  west  for  slaughter  are  forl)idden  by  law  to  be  driven 
upon  the  highways  in  this  State.     If  any  Texas  cattle  are 
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brought  here,  the  railroad  company  is  obliged  to  run  the 
cars  containing  them  on  side  tracks  directly  to  the  abattoirs. 
As  cattle  from  the  quarantined  districts  are  sometimes 
brought  to  the  Brighton  abattoir  during  the  summer  months, 
no  one  is  allowed  to  drive  any  neat  cattle  upon  the  abattoir 
premises  unless  they  are  intended  for  immediate  slaughter. 

Early  in  September  a  man  in  Wellesley  drove  5  cows, 
which  he  was  taking  from  Brighton  to  AVellesley,  tlirough 
the  abattoir  grounds,  with  the  intention  of  shipping  them 
later  to  Hancock,  N.  H.  The  main  road  was  being  repaired, 
and  in  order  to  get  them  on  another  road  he  used  the  abat- 
toir grounds  as  a  short  cut.  These  cattle  were  therefore 
quarantined  upon  the  premises  of  the  Wellesley  man  for 
two  weeks,  in  order  to  be  sure  that  there  was  no  danger  of 
their  having  Texas  fever.  Nineteen  cows  and  a  bull  on  the 
same  premises  were  also  quarantined  for  the  same  length  of 
time,  in  order  to  be  sure  that  no  animals  were  moved  on  or 
off  the  premises.  It  was  so  late  in  the  season  that  there  was 
not  much  danger  from  these  cattle.  If  they  had  picked  up 
young  ticks  and  become  infected  with  Texas  fever,  -it  would 
have  been  so  late  in  the  autumn,  by  the  time  any  young 
ticks  could  have  developed  into  adults  and  dropped  off  and 
laid  eggs,  that  frosty  weather  would  have  arrived  before  the 
eggs  could  have  hatched  ;  and  therefore  there  was  no  danger 
of  any  young  ticks  spreading  the  disease  to  the  cattle  with 
which  the  5  cows  that  had  been  exposed  were  kept. 

Two  weeks  later,  September  21,  10  head  of  interstate 
cattle,  which  w^ere  being  driven  from  the  3ards  of  the  New 
England  Dressed  Meat  and  Wool  Com})any,  in  Somerville, 
to  the  Brighton  market,  were  driven  onto  the  grounds  of 
the  Brighton  Abattoir  Company,  because  of  the  employee 
who  was  driving  them  not  understanding  the  law,  although 
posters  arc  put  up  every  spring  on  the  premises  of  this 
company,  forbidding  persons  driving  any  cattle  through 
them.  These  cattle  were  sent  back  to  the  New  England 
Dressed  Meat  and  Wool  Company's  yards  and  held  in  quar- 
antine for  two  wrecks.  At  the  end  of  that  time,  as  they 
were  healthy,  they  were  tested  with  tuberculin  and  released, 
and  allowed  to  be  sold  at  Bris^hton  October  5.     While  there 
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was  little  or  no  fear  of  any  bad  results  ensuing  through  these 
misunderstandings  of  the  law  in  relation  to  Texas  fever,  at 
the  same  time,  eternal  vigilance  is  the  price  of  good  health 
among  our  live  stock,  and  the  only  way  to  ensure  it  is  by 
enforcing  these  laws  and  the  necessary  rules  and  regula- 
tions for  protecting  it. 

Hemorrhagic  Septicaemia. 

In  connection  with  hemorrhagic  septicemia,  other  septic 
infections  may  be  included,  where  the  cause  of  the  infection 
is  not  altogether  clear.  Hemorrhagic  septicaemia  was  first 
described  by  Dr.  M.  H.  Reynolds  of  Minnesota,  tliree  or 
four  years  ago,  and  is  a  form  of  blood  poisoning  sometimes 
found  among  cattle  of  various  ages.  What  was  formerly 
called  the  "corn-stalk  disease"  in  the  west  a  number  of 
years  ago  is,  in  all  probability,  a  variety  of  septicasmia. 

Several  outbreaks  of  this  disease,  or  sicknesses  resembling 
it,  have  occurred  during  the  past  year.  In  May  the  in- 
spector of  animals  of  Princeton  reported  a  number  of  sick 
cows  kept  upon  a  farm  where  the  hay  grown  had  been 
expended  during  the  winter,  and  the  animals  were  being  fed 
upon  baled  clover  hay  from  the  west ;  3  died  out  of  a  herd 
of  20.  Dr.  Frothingham  made  autopsies  upon  2,  and 
secured  cultures,  but  did  not  succeed  in  isolating  the  germ 
of  the  disease,  which  is  known  as  the  bacillus  bovi  septicus; 
but  he  believed  the  trouble  to  have  been  this  disease,  or 
something  similar. 

Last  June,  at  one  of  the  colonies  for  feeble-minded  boys, 
in  Templeton,  a  number  of  fine  heifer  calves  tliree  or  foiu' 
months  old,  which  were  being  raised,  died  with  what  was 
evidently  a  septic  infection  of  some  kind.  The  Chief  of  the 
Cattle  Bureau  visited  the  farm,  with  Dr.  A.  S.  Cleaves  of 
Gardner,  June  14 ;  saw  2  calves  that  were  already  dead, 
and  in  order  to  get  fresh  specimens  killed  a  sick  calf  and 
made  an  autopsy.  The  posterior  pharyngeal  lymphatic 
glands  and  mediastinal  lymphatic  gland  were  enlarged,  and 
there  was  a  gelatinous  mass  of  yellowish  material  on  a 
portion  of  the  mesentery.  sui)porting  the  duodenum ;  the 
calf  also  had  ijueumonia,  but  this  may   have  been  due  to 
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mechanical  irritation  of  the  lungs,  as  it  had  been  given 
some  E})soni  salts  in  water,  and  may  have  gotten  some 
down  the  trachea.  Specimens  from  the  spleen,  kidneys, 
lungs,  posterior  pharyngeal,  mediastinal  and  mesenteric 
lymphatic  glands,  and  also  some  of  the  gelatinous  material 
spoken  of,  Avere  taken  to  Dr.  Frothingham.  He  obtained 
cultures  of  two  different  organisms,  either  one  of  wliich 
would  produce  a  fatal  septicfemia  in  rabbits  or  guinea  pigs, 
killing  them  in  from  one  to  three  days.  One  of  the  forms 
of  bacteria  obtained  resembled  the  bacillus  hovi  septicus. 

In  August,  out  of  10  young  cattle  running  in  a  pasture 
in  Uxbridge,  7  died.  Dr.  W.  T.  White  investigated  the 
outbreak,  and  found  that  6  had  l)een  dead  several  days, 
and  were  so  far  decomposed  that  post-mortem  examinations 
on  them  would  have  been  of  no  value.  One  that  had  re- 
cently died  was  opened  ;  the  intestines  were  found  to  be 
inflamed,  and  the  walls  were  studded  with  small,  black, 
shot-like  bodies.  These  were  taken  to  the  Harvard  Medi- 
cal School  and  examined  by  Dr.  Frothingham,  who  was 
inclined  to  think  that  the  animal  had  hemorrhagic  se})ti- 
csemia.  Dr.  White  could  not  state  whether  all  the  animals 
died  from  the  same  cause,  but  the  probabilities  are  that  all 
were  siniilarly  affected. 

In  March  a  farmer  in  South  Duxbury  reported  that  his 
herd  of  11  cows  were  sick.  Dr.  White  investigated  this 
outbreak,  and  found  all  the  cows  to  be  suffering  from  some 
intestinal  trouble,  10  of  them  in  a  mild  way  from  diarrhoea, 
1  of  them  showing  symptoms  of  inflammation  of  the  bowels. 
The  cattle  had  been  sick  a  week  when  seen  by  Dr.  White. 
The  appearance  of  the  indisposition  occurred  soon  after 
opening  a  new  stack  of  hay.  It  is  not  unlikely  that  some- 
thing in  the  hay  or  food  disagreed  with  the  animals.  The 
disease  was  apparently  not  one  of  a  contagious  character. 
The  owner  reported  a  few  days  later  that  his  cattle  were 
recovering,  with  change  of  food  and  proper  care. 

March  4,  Dr.  P.  J.  Mahoney  reported  cases  of  sickness 
in  a  herd  of  cattle  on  a  farm  in  Northborough.  The  place 
was  visited  by  Dr.  Madison  Bunker  and  the  Chief  of  the 
Cattle  Bureau.     It  was  found  that  a  cow  and  a  bull  had  died 
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a  few  days  before,  and  that  another  cow  was  quite  sick. 
There  were  several  two-year-old  heifers  in  the  herd,  which 
the  owner  said  had  been  sick  but  had  recovered.  Part  of 
the  food  of  the  animals  was  corn  ensilage,  which  was  cut 
late  in  the  fall,  after  having  been  frost-bitten ;  and,  as  the 
result  of  the  intense  cold  of  the  winter,  the  frost  had  pene- 
trated quite  a  way  into  the  silo.  As  the  owner  seemed  to 
have  plenty  of  hay  and  oat  straw,  he  Avas  advised  not  to 
feed  any  more  of  this  ensilage,  but  to  clean  out  the  silo  as 
soon  as  milder  weather  came,  and  plow  the  ensilage  into  the 
ground.  This  disease  was  probablj?^  a  septic  pneumonia,  due 
to  an  organism  similar  to  that  producing  swine  plague  or  the 
corn-stalk  disease.  No  further  complaint  from  this  farm 
has  been  received,  and  it  is  supposed  that  no  more  trouble 

followed. 

Foot  and  Mouth  Disease. 

There  has  been  no  foot  and  mouth  disease  in  the  United 
States  since  the  last  cases  occurred  at  Wakefield,  in  August, 
1903,  but  an  occasional  echo  is  heard.  Cases  of  foot  and 
mouth  disease  Avere  reported  during  the  spring  from  Shef- 
field, Holbrook  and  Carlisle.  When  investigated  by  agents 
of  the  Cattle  Bureau,  the  suspected  cattle  were  found  to  be 
suftering  with  ordinary  foot  rot. 

Takosis. 
At  the  time  of  the  report  made  a  year  ago  takosis  was 
spoken  of  as  an  infectious  disease  occurring  in  goats,  — 
especially  the  Angora  goat,  —  mentioned  in  the  nineteenth 
annual  report  of  the  United  States  Bureau  of  Animal  Indus- 
try. During  the  ^^'inter  and  spring  sick  goats  have  been 
reported  in  two  flocks,  one  at  Mansfield,  the  other  at  South- 
ville,  in  the  town  of  Holliston.  Investigation  by  Dr. 
Frothingham  has  not  enabled  him  to  decide  that  any  of 
these  animals  had  takosis.  It  was  also  thought  that  the 
trouble  might  be  due  to  a  stomach  worm  {strongylus  contor- 
tus)  among  the  Southville  goats,  but  this  parasite  was  not 
found  ;  if  present,  it  may  have  become  disorganized  in  the 
contents  of  the  stomach  after  the  goats  died,  too  long  an 
interval  having  elapsed  between  the  death  of  the  goats  and 
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the  autopsy  to  be  sure  whether  they  were  suffering  from  this 
parasite  or  not.  It  was  not  very  clear  at  first  what  tlie  ani- 
mals died  of,  but  it  may  possibly  have  been  partly  due  to 
change  of  food  and  climate. 

Some  people  seem  to  have  become  imbued  with  the  idea, 
from  reading  about  the  Angora  goat,  that  it  will  thrive 
without  any  care  and  upon  any  kind  of  food.  In  reality,  it 
is  doubtful  if  any  species  of  domestic  animal  will  thrive  if 
neglected  or  improperl}^  fed  ;  and  if  any  one  hopes  to  make 
a  success  of  the  goat  industry,  he  should  take  the  same  care 
of  and  feel  the  same  interest  in  the  goats  that  he  would 
in  any  other  live  stock. 

Mange  among  Horses. 

Mange  in  horses  has  been  more  common  during  the  past 
year  than  heretofore.  Cases  have  occurred  in  North  Attle- 
borough,  Grafton,  Milford  and  Chelmsford.  It  would  seem, 
therefore,  to  be  more  widely  spread  than  at  the  time  of  the 
report  made  a  year  ago. 

An  animal  slightly  affected  and  in  good  condition  readily 
yields  to  treatment.  The  parasite  can  be  killed  with  prepa- 
rations of  lard  and  sulphur,  or  kerosene  emulsion,  or  a  solu- 
tion of  sulpho-naphthol  and  water.  Old  horses  having  the 
disease  and  neglected  by  the  owners  become  so  run  down  as 
to  be  practically  worthless.  One  reported  in  Grafton  died, 
and  the  one  in  Chelmsford  was  sent  by  the  owner  to  the 
rendering  Avorks  to  be  killed. 

Stalls  where  horses  with  mange  have  been  kept  should  be 
disinfected,  and  harnesses  and  utensils  should  also  be 
cleansed  and  disinfected  when  an  animal  with  mange  is 
killed  and  replaced  by  a  healthy  horse. 

Contagious  Ophthalmia. 

During  the  summer  there  was  an  outbreak  of  a  form  of 
contagious  ophthalmia  among  neat  cattle.  The  first  cases 
were  reported  from  Westborough  ;  it  also  occurred  in  ad- 
joining towns,  and  later  a  herd  was  reported  as  affected  in 
Needham. 

'iliis  disease  was  first  described  as  Jceratifis  contagiosa  by 
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Dr.  F.  S.  Billings,  when  he  was  connected  with  the  Nebraska 
University  in  1889.  It  has  apparently  not  been  infrequent 
in  the  west  during  the  past  summer,  as  the  veterinary 
column  of  the  "Breeders'  Gazette"  has  had  a  number  of 
inquiries  from  subscribers,  asking  what  to  do  for  cattle 
having  trouble  with  the  eyes.  Dr.  Billings  speaks  of  the 
disease  as  causing  considerable  fever;  much  pain  in  the 
eyes,  apparently  ;  a  loss  of  appetite  ;  and  a  slirinking  in 
the  quantity  of  milk  given,  where  it  attacks  milch  cows. 

The  cases  observed  in  Massachusetts  during  the  past  sum- 
mer do  not  seem  to  have  caused  the  animals  any  trouble 
beyond  weakness  of  the  eyes,  and  blindness  in  bad  cases 
where  both  eyes  were  affected.  The  appetite  seemed  to  be 
good,  and  there  was  little  or  no  diminution  in  the  quantity 
of  milk  given  l)y  the  cows  which  had  the  disease.  Most  of 
the  animals  had  it  in  one  eye.  The  eye  appeared  weak, 
tears  running  from  it,  and  the  cornea  was  cloudy  and 
opaque.  In  very  bad  cases  the  anterior  chamber  appeared 
to  be  yellow,  as  though  containing  pus,  and  occasionally 
the  cornea  would  become  ulcerated. 

It  did  not  seem  to  be  a  disease  that  was  sufficiently  seri- 
ous to  call  for  quarantine  measures.  The  treatment  indi- 
cated is  to  keep  animals  affected  in  a  dark  stable  while  the 
attack  lasts,  bathing  the  ej^es  twice  a  day  with  a  saturated 
solution  of  boric  acid  in  warm  water.  It  is  better  to  use 
absorbent  cotton,  Avhich  can  be  tlirown  away  and  burned, 
using  a  different  bit  for  each  animal,  rather  than  to  use  a 
sponge,  which  may  be  unclean  and  contain  all  kinds  of 
germs.  When  the  cornea  is  ulcerated,  powdered  boric 
acid,  two  parts  with  one  part  of  calomel  mixed  together, 
may  be  blown  onto  the  ulcerated  surface  once  or  twice  a 
day.  In  most  of  the  cases  where  this  trouble  occurred  it  is 
not  likely  that  the  owners  took  even  as  much  pains  with  the 
animals  as  has  been  reconmicndcd  above. 

At  the  time  of  the  outbn^ak  of  contagious  ophthalmia  the 
following  letter  was  written  to  fhe  Attorney-General,  not 
altogether  to  find  out  what  authority  the  Chief  of  the  Cattle 
Bureau  had  in  this  particular  outbreak,  which  did  not  seem 
to  call  for  any  special  interference  from  him,  but  more  with 
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a  view  to  ascertain  what  authority,  if  any,  he  would  have 
if  some  more  serious  disease  appeared  among  the  live  stock 
of  the  State  Avhich  was  not  specified  as  a  contagious  disease 
in  section  28  of  chapter  90  of  the  Revised  Laws. 

Boston,  Mass.,  July  19, 1904. 
Hon.  Herbert  Parker,  Attorney-Oeneral,  Stale  House,  Boston. 

SiE:  —  Chapter  90  of  the  Revised  Laws  refers  to  the  conta- 
gious diseases  of  animals;  section  28  specifies  what  contagious 
diseases  are  recognized  within  the  meaning  of  this  act;  section 
4  of  chapter  90  of  the  Revised  Laws,  as  amended  hy  section  3 
of  chapter  116  of  the  Acts  of  1902,  provides  that  the  Chief  of 
the  Cattle  Bureau,  with  the  approval  of  the  Governor  and 
Council,  may  from  time  to  time  make  orders  and  regulations 
relative  to  the  prevention,  suppression  and  extirpation  of  con- 
tagious diseases  of  domestic  animals. 

I  would  be  very  much  obliged  to  you  if  you  would  inform 
me  how  much  power  the  Chief  of  the  Cattle  Bureau  has  to 
issue  rules  and  regulations  for  the  prevention,  suppression, 
extirpation,  etc.,  of  a  contagious  disease  not  recognized  as 
such  by  the  act  relating  to  contagious  animal  diseases. 

For  example,  at  the  present  time  a  disease  of  the  eye  has 
appeared  among  cattle  in  the  town  of  Westborough,  apparently 
of  a  contagious  character,  spoken  of  by  some  writers  upon 
veterinary  matters  as  enzootic  oijlithalmia,  and  by  others  as 
confagioiis  keratitis.  While  it  does  not  seem  to  be  dangerous 
to  cattle  or  a  menace  to  the  health  of  the  human  family,  never- 
theless, it  may  prove  very  troublesome  to  some  cattle  owners, 
and  occasionally  deprive  an  animal  of  the  sight  of  one  or  both 
eyes.  I  am,  therefore,  anxious  to  know  what  authority  I  have, 
if  any,  for  quarantining,  isolating  and  forbidding  the  sale  of 
animals  from  herds  where  the  disease  exists,  until  the  danger 
of  conveying  it  is  over. 

Very  respectfully,  your  obedient  servant, 

Austin  Peters, 

Chief  of  Cattle  Bureati. 

The  following  reply  was  received  :  — 

Boston,  Oct.  10, 1904. 
Austin  Peters,  Esq.,  Chief  of  the  Cattle  Bureau. 

Dear  Sir:  —  Your  letter  of  July  19  calls  for  my  opinion 
upon  the  question  whether  a  disease  of  the  eye,  known  as  enzo- 
otic 02)lithalmia,  which  has  attacked  certain  cattle  in  the  town 
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of  Westborough,  is  a  contagious  disease  within  the  meaning  of 
the  definition  of  that  term  contained  in  Revised  Laws,  chapter 
90,  section  4.  The  disease  in  question  is  stated  to  be  appar- 
ently contagious,  but  not  dangerous  to  the  animals  attacked  by 
it  or  to  the  health  of  persons  who  may  be  brought  into  contact 
with  it.  Upon  these  facts  you  inquire  specifically  whether 
there  is  any  legal  authority  in  the  chapter  above  referred  to,  as 
amended  by  Statutes  of  1902,  chapter  116,  section  3,  for  iso- 
lating and  forbidding  the  sale  of  animals  from  herds  where 
such  disease  exists,  until  the  danger  of  contagion  is  over. 

Assuming  that  the  disease  in  question  is  in  no  respect  dan- 
gerous to  mankind,  I  am  of  opinion  that  you  have  no  Jurisdic- 
tion in  the  premises.  The  evident  purpose  of  the  statute  was 
to  protect  and  preserve  the  health  of  persons  purchasing  the 
several  products  derived  from  domestic  cattle;  and  it  was  not 
intended  to  relieve  the  owner  of  cattle  from  the  responsibility 
of  their  care  and  maintenance  or  to  preserve  the  health  of  the 
cattle  themselves.  The  diseases  specifically  enumerated  in  sec- 
tion 28  of  chapter  90  of  the  Revised  Laws  appear  to  be  conta- 
gious diseases  which  affect  the  products  derived  from  cattle, 
either  milk  or  meat,  and  through  them  the  health  and  safety 
of  the  persons  by  whom  they  are  consumed.  Tlie  powers 
vested  in  the  officers  of  the  Cattle  Bureau,  in  the  case  of  the 
contagious  diseases  enumerated  in  the  statute,  are  very  broad, 
and  for  that  reason  are  not,  in  my  opinion,  to  be  extended  by 
implication  to  diseases  other  than  those  specifically  mentioned 
in  section  28. 

Very  truly  yours,  Hekbert  Parker, 

Attorney-  (Scneral. 

It  appears  from  the  above  that  only  the  diseases  specified 
as  contagious  within  the  meaning  of  the  act  can  be  legally 
dealt  with  by  the  Chief  of  the  Cattle  Bureau. 

Mange  among  horses  and  dogs  is  more  prevalent  than 
formerly  in  Massachusetts.  Mango  among  cattle  is  causing 
a  great  deal  of  annoyance  and  inconvenience  to  cattle 
owners  in  the  west.  If  cattle  mange  should  appear  in  this 
State,  or  any  new  or  unthought-of  contagious  animal  disease, 
the  Chief  of  the  Cattle  Bureau  would  not  have  the  authority 
necessary  to  cope  with  an  emergency  of  this  kind.  The 
law  should  be  amended  so  as  to  include  some  of  tliese  other 
diseases,  in  case  an  emergency  called   for  State  control,  or 
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the  law  should  be  broad  enough  to  include  all  diseases  of 
domestic  animals  of  a  communicable,  infectious  or  conta- 
gious nature. 

In  making  an  estimate  for  the  appropriation  needed  for 
the  use  of  the  Cattle  Bureau  during  the  ensuing  year,  the 
Auditor  has  requested  that  the  items  be  specified  under  the 
different  acts  calling  for  appropriations.  In  compliance 
with  his  request,  the  estimate  has  been  ])ased  upon  the  fol- 
lowing provisions  of  the  law  :  — 

Chapter  116  of  the  Acts  of  1902  provides  for  the  appoint- 
ment of  Chief  of  Cattle  Bureau,  wdth  a  clerk,  and  allows  for 
travelling  and  other  necessary  expenses,  including  extra 
clerks,  stenographers,  stationery,  printing  and  other  office 
expenses.  The  sum  of  $7,000  has  been  stated  as  the  amount 
necessary  for  this  purpose. 

Chapter  322  of  the  Acts  of  1903  provides  that  tuberculin 
tests  upon  animals  brought  into  Massachusetts  from  without 
the  State  shall  be  made  free  of  expense  to  citizens  of  this 
Commonwealth.  Tlie  sum  estimated  as  needed  for  this 
purpose  is  $12,000,  if  the  expense  of  maintaining  the  quar- 
antine stations  at  Brighton,  Watertown  and  Somerville  is 
included  as  coming  under  the  provisions  of  this  act. 

For  the  extermination  of  contaoious  diseases  among  do- 
mestic  animals,  as  provided  for  in  chapter  90  of  the  Revised 
Laws,  it  is  believed  that  $65,000  could  be  spent  to  good 
advantage  in  endeavoring  to  still  further  diminish  contagious 
animal  diseases  in  this  State.  The  total  amount  estimated, 
therefore,  is  $84,000. 

Respectfully  submitted, 

AUSTIN   PETERS, 

Chief  of  Cattle  Bureau. 
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KEPORT. 


In  reviewing  the  work  of  the  Dairy  Bureau  for  the  past 
few  years  one  can  but  notice  the  diflerent  conditions  which 
it  has  been  called  upon  to  meet,  particularly  along  the 
line  of  police  duties.  In  its  early  history  the  larger  part  of 
the  work  was  in  the  prosecution  of  oleomargarine  dealers. 
Later,  renovated  butter  came  to  the  front ;  this  was  followed 
by  a  curtailment  in  the  oleomargarine  trade.  Last  year  vio- 
lations of  the  renovated  butter  law  reached  a  climax,  and 
when  it  was  found  that  the  law  was  being  enforced  the  dealers 
became  more  law-abiding,  until  to-day  we  have  a  healthier 
condition  of  law  observance  on  the  part  of  both  oleomargarine 
and  renovated  butter  dealers  than  we  have  had  for  some 
years.  Another  phase  of  work  has  appeared  this  3'^ear,  as  a 
result  of  which  we  have  had  55  cases  in  court  for  the  adul- 
teration of  cream  with  formaldehyde. 

During  the  four  3^ears  next  preceding  the  one  covered  by 
this  report  there  were  many  violations  of  law  discovered,  and 
these  seemed  to  increase  in  number,  though  varying  in  kind, 
until  last  3^ear  the  maximum  of  cases  in  court  (289)  w^as 
reached.  The  annual  number  of  inspections  has  also  con- 
stantly increased,  until  this  year,  the  State  being  covered 
more  systematically  and  thoroughly  than  ever  before,  we 
have  found  but  168  cases  of  violation  of  law  to  enter  in 
court. 

The  matter  of  educational  work  has  been  entered  into 
more  full^^  than  formerly,  with  future  promise  of  increased 
work  along  that  line  ;  and  the  Bureau  has  purchased  special 
equipment  for  the  purpose  of  giving  stereopticon  lectures 
and  instruction  upon  questions  relating  to  better  production, 
care,  handling  and  a  more  rational  consumption  of  dairy 
products. 


330 


BOARD   OF   AGRICULTURE.     [Pub.  Doc. 


There  has  been  but  one  change  in  the  membership  of  the 
Bureau.  Mr.  A.  M.  Lyman,  whose  term  as  a  member  of 
the  Board  of  Agriculture  expired  in  January,  became  no 
longer  eligible,  and  was  succeeded  by  Dr.  Henr}^  E.  Paige. 
Mr.  CD.  Richardson  has  continued  as  chairman  and  Mr.  P. 
M.  Harwood  as  general  agent.  Mr.  A.  W.  Lombard  has 
been  regularly  employed  as  agent,  and  five  others  have  been 
temporarily  employed,  as  occasion  required.  Most  of  the 
chemical  work  has  been  done  by  Dr.  B.  F.  Davenport, 
although  three  other  chemists  have  been  incidentally  em- 
ployed in  some  of  the  oleomargarine  cases. 

The  general  agent  has  acted  as  judge  in  special  dairy  tests 
at  two  fairs,  Sturbridge  and  Palmer ;  and,  by  special  appoint- 
ment by  the  Governor,  was  sent  as  delegate  to  the  Pure 
Food  Congress  at  St.  Louis,  September  2G  to  October  1, 
inclusive. 

The  work  of  the  year  has  been  as  follows  :  — 

Total  number  of  inspections,          ......  *5,594 

Number  of  inspections  where  no  samples  were  taken,     .         .  4,456 
Number  of  samples  of  butter  and  oleomargarine,  nearly  all 

purchased,          .........  887 

Number  of  samples  of  milk  and  cream, 270 

Cases  in  court,       .........  168 

Meetings  addressed  by  the  general  agent,       .         .         o         .  28 

Meetings  addressed  by  the  chairman  of  the  Bureau,         .         .  15 


Cases  prosecuted  during  the  year,  by  months  and  courts, 
with  law  violated,  and  results,  are  as  follows  :  — 


Court. 

Month. 

Num- 
ber. 

Law  violated. 

Con- 
victed. 

Dis- 
charged. 

Lowell,   . 

January, 

4 

Oleomargarine, 

4 

~ 

Quiney,   . 

Januarj^ 

4 

Renovated  butter,  . 

4 

- 

Cambridge, 

January, 

5 

Renovated  butter,  . 

6 

Maiden,  . 

January, 

2 

Renovated  butter,  . 

2 

- 

*  Nineteen  extra  samples  were  taken  during  inspections,  therefore  this  total  is 
nineteen  less  than  the  sum  of  the  next  three  items. 


No.  4.]         REPORT   OF   DAIRY   BUREAU. 


331 


COUKT. 

Month. 

Num- 
ber. 

Law  violated. 

Con- 
victed. 

Dis- 
charged. 

Haverhill, 

January ,      . 

2 

Renovated  butter,  . 

2 

- 

Abington, 

Februarj',    . 

2 

Renovated  butter,  . 

- 

2 

Waltham, 

February.    . 

2 

Oleomargarine, 

2 

- 

New  Bedford,  . 

February,    . 

20 

Renovated  buttc^r,  . 

20 

- 

Newburyport, . 

February,    . 

4 

Renovated  butter,  . 

4 

- 

Attleborougb,  . 

I\  larch. 

2 

Renovated  butter,  . 

2 

- 

Brockton, 

March, 

6 

Renovated  butter,  . 

6 

- 

Worcester, 

March, 

4 

Renovated  butter,  . 

4 

- 

Lowell,   . 

April, 

2 

Renovated  butter,  . 

2 

- 

Taunton, 

April, 

2 

Renovated  butter,  . 

2 

- 

Gloiioester, 

May,  . 

2 

Renovated  Initter,  . 

2 

- 

Clinton,  . 

May,  . 

1 

Oleomargarine, 

1 

- 

Lowell,  . 

May,  . 

1 

Oleomargarine, 

1 

- 

Worcester, 

June,  . 

3 

Oleomargarine, 

3 

- 

Waltham, 

June,  . 

1 

Oleomargai'ine, 

1 

- 

Lowell,   . 

June,  . 

2 

Oleomargarine, 

2 

- 

Boston,    . 

June,  . 

3 

Oleomargarine, 

3 

- 

Lowell,   . 

June,  . 

1 

Oleomargarine, 

1 

- 

Boston,    . 

June,  . 

8 

Milk,     . 

8 

- 

Lawrence, 

August, 

1 

Oleomargarine, 

1 

- 

Chelsea, . 

August, 

2 

Renovated  butter,  . 

2 

- 

Lawrence, 

September, . 

9 

Milk,     . 

9 

- 

Worcester, 

September, . 

2 

Oleomargarine, 

2 

- 

Cottage  City,  . 

September, . 

5 

Milk,     . 

5 

- 

New  Bedford,  . 

October, 

14 

Milk,     . 

14 

- 

Fall  River,       . 

October, 

12 

Milk,     . 

12 

- 

832 
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COCRT. 

Month. 

Num- 
ber. 

Law  violated. 

Con-         Dis- 
victed.    charged. 

Attleborougli, . 
New  Bedford,  . 
Plymouth, 
New  Bedford,  . 
New  Bedford,  . 
Worcester, 

October, 
November,  . 
November,  . 
December,  . 
December,  . 
December,  . 

14 

4 
7 
10 
1 
4 
168 

Milk,     . 
Milk,     . 
Milk,     . 

Renovated  l)utter,  . 
Oleomargarine, 
Renovated  butter,  . 

14 

4 

7 

10 

1 

4 

- 

166 

2 

The  charges  in  the  several  cases  in  court  for  the  year  have 
been  as  follows  :  — 


Selling  renovated  butter  in  unmarked  jiackages. 
Oleomargarine  in  imitation  of  yellow  ])utter. 
Oleomargarine  served  in  restaurants  without  notifying  giaests. 
Milk  adulterated,       ........ 

Milk  below  standai'd,         ....... 

Total, 


73 

20 

2 

55 

18 

168 


The  following  is  a  list  of  inspections  without  samples  and 
the  number  of  samples  taken  in  the  years  1900-1904  inclu- 
sive :  — 


Yeak. 

Inspections 
without 
Samples. 

Samples 
taken. 

1900,     . 

1,612 

826 

1901,     . 

1,757 

911 

1902,     . 

3,895 

1,078 

1903,     . 

4,185 

1,395 

1904,     . 

4,456 

1,157 

Totals,    . 

15,855 

5,367 

Averages, 

3,171 

1,073-1- 
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The  following  is  a  list  of  the  number  of  cases  entered  in 
court  and  also  the  number  of  convictions  secured  in  the 
years  1900-1904  inclusive  :  — 


Convictions. 


1900,  .... 

1901,  .... 

1902,  .... 

1903,  .... 

1904,  .... 
Totals    . 
Average  convictions, 


Oleomargarine  . 

The  oleomargarine  situation  is  always  a  matter  of  public 
interest.  Considered  on  its  merits,  oleomargarine  is  one 
thing;  as  a  counterfeit  of  butter,  it  is  quite  another.  As 
showing  the  effect  of  the  United  States  law  of  1902,  the  fol- 
lowing figures  are  of  interest.  The  total  output  of  oleomar- 
garine in  the  United  States  for  the  year  ending  June  30, 
1902,  was  126,316,472  pounds  ;  while  that  for  the  year 
ending  June  30,  1904,  was  48,071,480  pounds.  Of  this  lat- 
ter amount,  only  1,639,102  pounds  paid  the  ten-cent  tax 
as  colored  goods.  As  showing  the  combined  effect  of  the 
United  States  law  and  the  enforcement  of  the  State  laws,  the 
whole  number  of  licenses  as  per  last  year's  report  was  352  ; 
this  year  151,  — a  falling  off  of  201  ;  a  shrinkage  of  76 -|-  per 
cent  in  the  number  of  "  colored  "  and  of  55 —  percent  in  the 
number  of  "  uncolored"  licenses. 

Notwithstanding  this  decrease,  and  the  fact  that  oleomar- 
garine can  be  sold  uncolored  under  certain  restrictions  in 
this  State,  then;  have  been  attempts  to  violate  the  laws,  both 
State  and  national.  Three  Rhode  Island  factories  tried  this 
in  the  early  part  of  the  year.     Some  of  our  choniists  sue- 
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ceeded  in  discovering  the  presence  of  extraneous  coloration, 
and  the  Bureau  immediately  set  about  prosecuting  the  dealers 
for  selling  oleomargarine  in  imitation  of  yellow  butter.  This 
was  followed  by  the  United  States  Internal  Revenue  Depart- 
ment takinof  action,  with  the  result  that  two  of  the  factories 
went  out  of  business,  the  other  apparently  mending  its  ways. 
Obviously,  this  is  a  business  that  will  bear  watching  at  all 
times. 

The  number  of  persons  who  paid  a  United  States  tax  the 
past  three  years  is  shown  by  the  following  table  :  — 


Years  endikg  June  30. 

Wholesale. 

Retail. 

1903  (colored), 

1 

24 

1903  (uncolored), 

7 

314 

1904  (colored), 

- 

17 

1904  (uncolored), 

9 

326 

Current  year  (colored) ,           .          .         .         . 

- 

4 

Current  year  (uncolored),      .... 

9 

138 

Renovated  Butter. 
Undoubtedly  butter  will  and  should  be  renovated,  as  long 
as  an  inferior  article,  whether  improperly  made  or  improp- 
erly kept,  exists.  The  business  has  grown,  until,  according 
to  Secretary  Wilson's  report,  54,000,000  pounds  was  the 
product  of  the  year  ending  June  30,  1904.  Much  of  this  is 
sold  in  such  form  that  there  can  be  no  mistaking  what  it  is  ; 
sometimes,  however,  it  is  sold  for  butter,  put  up  in  plain, 
unmarked  wrappers.  This  latter  method  the  law  expressly 
forbids,  and  our  prosecutions  have  been  where  such  prac- 
tices occur ;  and  never,  during  the  last  two  years,  have  we 
put  a  case  in  court  where  there  were  not  two  or  more  viola- 
tions of  the  law,  tending  to  show  that  it  was  the  actual 
practice  of  the  offender,  and  not  an  accident. 
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Educational. 

As  has  already  been  intimated,  the  Bureau  is  doing  what 
it  can  to  educate  towards  the  production  of  clean  milk,  to 
better  methods  of  handling,  and  to  a  better  care  of  milk 
and  its  products  in  the  hands  of  the  purchaser.  We  have 
endeavored  to  lose  no  opportunity  to  enforce  this  idea  upon 
the  public.  We  believe  there  is  improvement  year  by  year, 
but  recognize  that  there  is  room  for  more. 

The  producer  naturally  thinks  that,  if  he  could  get  a 
better  price  for  his  milk  product,  he  could  then  aiford  to 
take  more  pains  with  it,  which  is  undoubtedly  true  ;  and  the 
consumer  owes  it  to  himself,  to  his  family  and  to  the  wel- 
fare of  everybody,  not  so  much  to  question  the  price  of 
milk  and  cream,  witliin  certain  limits,  as  to  insist  upon  its 
quality  and  condition.  No  one  ought  to  expect  milk  con- 
taining 5  per  cent  fat  for  the  same  price  as  that  containing 
3.7  per  cent  fat.  The  producer  ought  to  be  able  to  sell  his 
milk  on  its  merits,  just  the  same  as  the  dry  goods  merchant 
does  his  cloth ;  and  this  should  apply  to  freedom  from 
deleterious  bacteria,  as  well  as  to  fat  content.  It  seems  as 
though  an  adjustment  of  prices  along  this  line  would  assure 
to  the  consumer  clean  milk,  and  give  the  producer  encourage- 
ment to  produce  better  goods,  and  also  a  fair  remuneration 
for  his  labor. 

At  the  same  time,  it  should  be  recognized  that  there  is 
more  than  one  way  to  increase  income  ;  and  that  clean  milk, 
clean  cream  and  first-class  butter  or  cheese  will  increase 
consumption,  and  thereby  enlarge  the  market  for  these  most 
desirable  articles  of  food.  Many  a  business  man  has  suc- 
ceeded by  increasing  his  production  to  a  paying  point 
without  increasing  the  price. 

Habits  of  cleanliness  are  not  so  expensive  as  they  are 
hard  to  form  ;  but,  when  once  formed,  it  is  believed  that 
they  pay  for  themselves  in  one's  increased  standing,  repu- 
tation, improved  physical  health,  mental  power  and  moral 
worth  ;  all  of  which  contribute  not  only  to  happiness,  but 
increase  earning  power  as  well. 

Much  of  the  cream  brought  into  our  market  to-day  comes 
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from  without  the  State.  Most  of  this  is  pasteurized  cream. 
In  a  smaller  way  a  still  better  product  is  produced  under 
superior  sanitary  conditions,  such,  in  fact,  that  the  cream 
keeps  readily  ten  or  more  days,  and  with  no  other  treatment 
than  to  keep  it  sufficiently  cool  and  tightlj^  sealed.  Some 
dealers  warrant  such  cream  to  keep  sweet  two  weeks,  if  held 
at  or  below  50°  Fahrenheit.  The  use  of  bottles,  in  sizes 
suited  to  the  wants  of  the  customer,  in  handling  milk  or 
cream,  is  of  great  advantage  :  first,  because  standard  milk 
thus  put  up  must  still  analyze  to  law  requirements  ;  second, 
because  of  convenience  in  handling ;  third,  milk  or  cream 
put  up  in  such  manner  need  not  be  opened  until  ready  for 
use ;  and  the  consumer  who  wants  the  best  of  milk  Avill 
never  unseal  a  can  or  bottle  until  it  is  wanted,  and  will  not 
allow  unsealed  bottles  of  milk  or  cream  to  stand  in  or  out 
of  a  refrigerator  for  any  considerable  length  of  time. 

It  should  not  be  overlooked  that  we  are  onlj'  a  little  more 
than  twenty-four  hours  distant  from  the  great  milk-pro- 
ducing centre  of  our  country,  where  the  cost  of  production 
is  less  than  here ;  and  that  the  day  has  now  arrived  when 
sanitarily  produced  cream  can  be  shipped  long  distances, 
and  in  such  condition  that  it  will  keep  sweet  a  week  or 
more  after  arrival,  if  properl}^  cared  for.  Our  local  cream, 
however,  prepared  under  like  conditions,  is  good  for  some 
hours  or  days  longer,  and  our  cost  of  transportation  less. 
Massachusetts  to-day  does  not  send  beyond  New  England 
and  NcAV  York  State,  except  for  pasteurized  cream,  some 
thousands  of  gallons  of  which  are  brought  from  Iowa ;  but 
she  does  send  considerable  sums  of  money  to  her  neighbors 
for  cream  which  keeps  well,  for  the  reasons  above  given, 
and  which,  much  of  it,  could  be  profitably  produced  within 
our  own  borders.  It  seems  as  if  Massachusetts  producers 
could  get  a  larger  share  of  this  trade  if  they  pushed  for  it. 

The  chairman  of  the  Bureau  has  delivered  fifteen  and  the  gen- 
eral agent  twenty-eight  lectures,  bearing  upon  dairy  topics, 

during  the  year. 

Butter. 

There  has  been,  according  to  the  best  reports  availalile,  a 
large  increase  in  the  annual  production  of  butter  in  this 
country,  —  probably  ten  per  cent  and  possibly  more  in  the 
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last  two  years.  Ten  per  cent  of  the  product  of  June  30, 
1902,  to  June  30,  1903,  which  was  estmiated  at  1,500,- 
000,000  pounds,  would  amount  to  150,000,000  pounds; 
the  falling  off  of  the  oleomargarine  product  of  78,000,000 
pounds,  A\  hich  it  took  an  equal  amount  of  butter  to  re[)lace, 
would  leave  a  net  increase  of  72,000,000  pounds  of  butter 
for  the  year  1903-1904  to  depress  the  market.  Then,  too, 
the  54,000,000  pounds  of  renovated  butter,  elsewhere  re- 
ferred to,  comes  much  nearer  conipetitit)n  with  creamery 
butter  than  would  that  which  was  renovated.  This  accounts 
to  a  considerable  extent  for  the  ruling  low  price,  and  argues 
that  the  farmer  has  not  only  had  a  larger  market  for  his 
butter,  but  the  consumer  has  not  been  obliged  to  pay  an 
extra  price  for  it. 

The  following  table  shows  the  extreme  quotation  for  the 
best  fresh  creamery  butter  in  a  strictly  wholesale  way  in 
the  Boston  market  for  the  last  eight  years  :  — 


1904. 

1903. 

1902. 

1901. 

1900. 

1899. 

1898. 

1897. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

January, 

22.70 

28.00 

25.0 

25.0 

29.5 

21.0 

22.5 

22.0 

February,     . 

24.60 

27.00 

28.5 

25.0 

26.0 

24.0 

21.5 

22.0 

March, 

24.10 

27.00 

29.0 

23.0 

27.0 

22.5 

22.0 

23.0 

April,  . 

21.60 

27.50 

32.0 

22.0 

21.0 

21.0 

22.5 

22.0 

May,    . 

19.90 

22.50 

25.0 

19.5 

20.5 

19.0 

18.0 

18.0 

June,   . 

18.40 

22.75 

23.6 

20.0 

20.5 

19.0 

17.5 

16.0 

July,    . 

18.30 

20.50 

22.5 

20.0 

20.5 

19.0 

18.5 

16.5 

August, 

19.10 

20.00 

21.5 

21.0 

22.5 

21.5 

19.5 

19.0 

September, 

20.80 

22.00 

23.5 

22.0 

22.5 

23.5 

21.0 

22.0 

October, 

21.50 

22.50 

24.5 

21.5 

22.0 

24.0 

21.5 

22.5 

November, 

24.10 

23.50  '  27.0 

i 

24.0 

25.0 

26.5 

21.0 

22.0 

December, 

25.70 

24.50 

28.5 

24.5 

25.5 

28.0 

21.0 

23.0 

Averag 

?s, 

21.73 

26.23 

25.0 

22.3 

23.5 

22.4 

20.5 

20.6 
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The  Chamber  of  Commerce's  figures  regarding  the  butter 
business  in  Boston  for  1903  and  1904  are  as  follows  :  — 


1904. 

Pounds. 

1903. 

Hounds. 

On  hand  January  1, 

Receipts  foi-  the  year,          .... 

7,567,360 
55,435,207 

6,248,920 
54,347,056 

Total  supply,       ..... 
Exports,  deduct,          ..... 

63,002,564 
1,373,815 

60,595,976 
842,692 

Net  supply,          ..... 
Stock  on  hand  December  31,  deduct,    . 

61,628,749 
5,612,592 

59,753,284 
7,567,360 

Consiimption,        ..... 

56,016,157 

52,185,924 

Milk. 

The  wholesale  price  of  milk  in  Boston  the  past  year  has 
been  the  same  as  in  1903,  and  with  but  few  exceptions  the 
retail  price  the  same.  If  the  condition  of  milk  as  it  leaves 
the  farm  or  arrives  in  the  market  is  on  the  whole  improving 
year  by  year,  it  is  largely  attributable  to  the  agitation  of 
the  clean  milk  question  by  those  especially  interested. 

As  to  violations  of  the  milk  laAvs,  this  department  has 
been  called  upon  to  do  more  work  than  usual.  In  conjunc- 
tion with  Dr.  Harrington  8  cases  were  brought  in  Boston, 
and  with  Milk  Inspector  Scanlon  of  Lawrence  9  cases  in  that 
city  ;  55  cases  for  formaldehyde  in  cream  were  brought  in 
Cottage  City,  New  Bedford,  Fall  River,  Attleborough  and 
Plymouth. 

The  following  tables  show  the  wholesale  })rices  of  milk  sent 
to  the  Boston  market  for  the  last  ten  years  :  — 


No.  4.]        REPOKT   OF   DAIRY   BUREAU. 


o  o  Ck 


Summer  PiHce. 


Gross  Boston 
Price. 
Cents. 

"  straight 

Price,"  Boston. 

Cents. 

Gross  to  Pro- 
duc«r,  Fifth 

Zone. 

Cents. 

Straight 

Price  to 

J'roducer, 

Fifth  Zone.* 

Cents. 

1895,  April  to  October 

33 

- 

22 

- 

1896,       " 

33 

- 

22 

- 

1897,       " 

31t 

- 

22 

- 

1898,       " 

31 

- 

22 

- 

1899,       " 

31 

- 

22 

- 

1900,       " 

33 

- 

24 

- 

1901,       "                 " 

33 

31 

24 

22 

1902,       " 

1 

36  in  April, 
July,  August, 

September. 
35  in  May, June. 

34  in  April, 

July,  August, 

Sei)teniber. 

33  in  May,  June. 

26 

25 
24 

1903,       " 

37% 

35y2 

28V2 

26y2 

1904,       " 

37y2 

35y2 

28% 

26y2 

Winter  Price. 


1895-6,  October  to  April, 

37 

- 

26 

- 

1896-7, 

35 

- 

24 

- 

1897-8, 

33t 

- 

24 

- 

1898-9, 

33 

- 

24 

- 

1899-0, 

33 

- 

24 

- 

1900-1,        "                 "     1 

37  tt)  January. 
35  to  April. 

i        -      1 

28  to  January. 
26  to  April. 

i      - 

1901-2,        "                 "1 

36 
40  in  December. 

34% 
38V->  in  December. 

27 
31 

25.5 
29.5 

1902-3, 

39% 

37% 

30% 

29 

1903-4, 

39% 

37% 

30% 

28% 

1904-5, 

39% 

37% 

30% 

28% 

*  The'  price  in  the  fifth  zone,  i.e..  the  mirtrtle  territory,  is  approximately  the  average 
price  which  the  producers  receive  for  their  millc. 

t  This  is  a  nominal  rather  than  an  actual  cliangc.  With  tlie  dropping  of  the  Boston 
price  2  cents  the  distance  discount-schedule  was  also  lowered  2  cents,  so  that  producers 
received  the  same  price. 
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Expenses. 
The  following  is  a  classified  statement  of  the  expenses  for 
the  year :  — 

Biireau  :  compensation  and  travelling  expenses,  . 

Agents :  compensation,        ....... 

Agents  :  travelling  expenses  and  samples  purchased,  . 
General  agent :  travelling  and  necessary  expenses. 
Chemists  :  analyses,  tests,  court  attendance, 
Printing  and  supplies,  including  new  outfit  for  educational 
work,      .......... 

Educational,        ......... 

Total, $7,000  00 

P.  M.  HARWOOD, 

General  Agent. 

Accepted  and  adopted  as  the  report  of  the  Daiiy  Bureau. 

CARLTON  D.   RICHARDSON. 
JOHN  M.   DANFORTH. 
HENRY  E.   PAIGE. 
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5'IRST  ANNUAL   REPORT 


STATE    FORESTER 


REPOET  OF  THE  STATE  FORESTER.* 


To  the  General  Court. 

The  first  annual  report  of  the  State  Forester  covers  a 
period  of  less  than  six  months.  The  act  which  established 
the  office  did  not  go  into  effect  until  the  first  of  last  July. 
At  the  time  of  my  appointment  I  Avas  State  Forester  for 
Connecticut,  and  1  could  not  get  relieved  from  the  duties  of 
that  position  until  the  12tli  of  August,  when  I  qualified  for 
the  position  in  Massachusetts ;  so  the  report  which  follows 
covers  only  the  time  between  the  12th  of  August  and  the 
31st  of  December,  1904. 

Course  in  Forestry  at  the  Agricultural  College. 

The  act  which  establishes  this  office  makes  it  the  duty  of 
the  State  Forester  to  give  such  a  course  of  instruction  to 
the  students  of  the  Massachusetts  Agricultural  College  on  the 
art  and  science  of  forestry  as  may  be  arranged  for  by  the 
trustees  of  the  college  and  the  forester.  I  have  arranged 
with  the  president  of  the  college,  Dr.  Henry  H.  Goodell, 
pending  the  sanction  of  the  Board  of  Trustees,  for  a  course 
of  twelve  lectures  and  two  field  exercises.  Several  of  these 
lectures  will  deal  with  forestry  in  general ;  the  others  will 
be  devoted  to  the  forest  prol^lems  of  Massachusetts,  par- 
ticularly those  which  arise  in  connection  with  farm  wood 
lots,  these  being  the  most  appropriate  for  the  consideration 
of  agricultural  students. 

This  year  (1905)  the  course  will  be  given  in  February 
and  March  ;  but  hereafter  it  will  probably  be  given  in  Jan- 
uary, in  order  that  special  students  taking  the  short  winter 
course  at  the  college  may  have  an  opportunity  of  getting 
some  instruction  in  forestrv.  The  col]eo:e  has  a  small  wood 
lot,  for  which  a  plan  of  management  will  be  prepared,  with 
the  assistance  of  the  students.     While  this  wood  lot  is  not  a 

*  House  Document,  No.  113,  1905. 
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typical  one,  still,  it  presents  some  of  the  problems  that  the 
students  are  likely  to  meet  with  in  the  management  of  their 
own  properties. 

Practical  Assistance  to  Owners  of  Woodlands. 

Section  2  of  the  act  provides  that  the  State  Forester  may, 
upon  suitable  request,  give  to  any  person  owning  or  con- 
trolling forest  lands  aid  or  advice  in  the  management  thereof, 
the  owner  being  liable  to  the  forester  for  the  necessary  ex- 
penses for  travelling  and  subsistence  incurred  by  himself  or 
his  assistants.  Up  to  the  date  of  this  report  fourteen  ap- 
plications for  practical  assistance  have  been  received.  These 
applications  represent  an  area  of  approximately  two  thou- 
sand acres.  Five  of  these  tracts  have  been  visited,  and 
advice  has  been  oiven  in  regard  to  their  management.  This 
included  the  marking  of  trees  for  removal,  in  improvement 
thinnings,  in  order  to  start  the  OAvner  on  the  right  track. 
The  Avinter  closed  in  before  more  work  along  this  line  could 
be  accomplished. 

While  the  act  gives  the  forester  no  authority  on  State 
lands,  it  does  make  his  services  available  to  the  State  as 
well  as  to  private  owners.  Inquiries  have  been  received 
relative  to  this  matter  from  the  commission  in  charge  of  the 
Mount  Tom  Reservation,  and  I  hope  that  other  reservations 
will  follow  suit ;  for  practical  work  of  this  kind  on  State 
lands  should  be  the  special  duty  of  the  State  Forester. 

In  order  to  make  the  offer  of  the  State  in  this  matter 
better  known,  a  circular  letter  has  been  printed,  setting 
forth  the  conditions  under  which  the  work  may  be  done, 
and  it  is  being  distributed  among  those  likely  to  be  inter- 
ested. A  copy  of  this  circular  is  here  given.  It  is  hoped 
that  in  response  to  this  circular  the  advice  of  the  forester 
will  be  sought  more  frequently. 

In  this  connection  a  plan  of  co-operation  between  this 
office  and  the  United  States  Bureau  of  Forestry  has  been 
arranged.  Applications  for  practical  assistance  made  to  the 
United  States  Bureau  of  Forestry  by  owners  of  woodlands  in 
Massachusetts  will  be  referred  to  the  State  Forester,  or  such 
portions  of  them  as  he  may  be  able  to  take  care  of.     The 
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United  States  Bureau  of  Forestry  will  assist  him  in  the 
tabulation  of  data  taken  in  the  course  of  forest  work,  and  he 
will  furnish  the  Bureau  with  duplicate  copies  of  such  data  as 
may  be  of  value  to  it.  This  will  mean  a  considerable  saving 
to  the  State  in  the  matter  of  clerk  hire.  This  plan  of  co- 
operation was  submitted  to  the  Governor  by  Mr.  Gifford 
Pinchot,  chief  of  the  United  States  Bureau  of  Forestry,  and 
it  received  the  hearty  approval  of  His  Excellency,  This 
kind  of  co-operation  will  be  of  great  benefit  to  both  the  State 
and  the  United  States. 

[Copy  of  Circular  No.  1.] 

Peactical  Assistance  to  Owners  of  Woodlands,  includ- 
ing Prospective  Plantations. 

It  is  the  desire  of  the  State  Forester  to  make  the  work  of  his 
office  of  as  much  practical  value  as  possible  to  the  owners  of 
woodlands  within  the  Commonwealth.  To  this  end,  as  much 
of  his  time  as  other  duties  will  permit  is  reserved  for  the  owners 
of  woodlands. 

Application  for  practical  assistance  should  be  accompanied 
by  a  short  description  of  the  tract,  stating  its  size,  kind  of 
growth,  and  the  distance  from  city,  town  or  village.  Such 
applications  are  grouped  according  to  the  parts  of  the  Com- 
monwealth from  which  they  come.  In  this  way  several  wood 
lots  may  be  examined  on  the  same  trip,  and  the  travelling  and 
subsistence  expenses  of  the  forester  pro-rated  among  the  several 
owners,  making  the  expenses  very  light  for  the  individual 
owner. 

As  the  forester  is  often  in  Amherst  on  official  duties,  appli- 
cants for  advice  on  the  management  of  lands  situated  in  the 
counties  of  Berkshire,  Franklin,  Hampshire  and  Hampden,  are 
charged  travelling  expenses  from  Amherst  instead  of  from 
Boston,  which  arrangement  makes  the  services  of  the  forester 
as  available  to  land  owners  in  the  western  part  of  the  Common- 
wealth as  to  those  of  the  eastern. 

In  most  cases  an  examination  can  be  quickly  made,  and 
advice  given  verbally;  but  if  upon  examination  a  written 
scheme  of  management  is  found  to  be  advisable,  the  forester 
may,  with  the  consent  of  tlie  owner,  prepare  such  scheme  of 
management  or  working  plan,  and  he  will  consult  with  the 
owner  as  often  as  may  be  found  necessary  m  carrying  out  the 
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plan.  The  expenses  connected  with  the  prej)aration  and  carry- 
ing out  of  such  a  plan  are  to  be  borne  by  the  owner,  as  set 
forth  in  the  agreement  between  the  State  Forester  and  the 
owner,  a  copy  of  which  will,  upon  application,  be  furnished  to 
any  person  owning  or  controlling  woodlands  in  the  Common- 
Avealth. 

Unforested  lands  which  the  owner  desires  to  plant  fall  within 
the  meaning  of  the  term  woodlands,  as  used  above. 

A  Forest  Map. 
The  State  Bureau  of  Statistics  of  Labor  has  been  in  con- 
sultation with  the  forester  relative  to  the  collection  of  forest 
statistics  for  the  census  of  1905,  and  I  am  assured  that  this 
census  will  contain  more  information  about  the  forests  of  the 
Commonwealth  than  any  previous  census.  A  map  showing 
the  forest  area  of  the  State  is  to  be  prepared  in  this  con- 
nection. Those  in  charge  of  this  work  have  shown  a  com- 
mendable spirit  in  regard  to  the  matter,  and  I  look  for  some 
tangible  results  from  this  disposition  on  the  part  of  the 
Bureau  of  Statistics  of  Labor  to  help  along  the  work  of  this 

oiEce. 

The  State  Forest  Nursery. 

It  is  specified  in  the  act  establishing  the  office  that  the 
State  Forester  may  establish  and  maintain  a  nursery  for 
the  propagation  of  forest  tree  seedlings  on  such  lands  as  the 
trustees  of  the  Massachusetts  Agricultural  College  may  set 
aside  for  that  purpose  on  the  college  grounds  at  Amherst. 
The  stock  raised  in  this  nursery  is  to  be  furnished  to  the 
State  reservations  free  of  charge,  and  to  private  owners 
upon  such  terms  as  the  forester  may  fix,  subject  to  the 
approval  of  the  Governor  and  Council.  I  have  met  a  com- 
mittee of  the  trustees  and  have  talked  the  matter  over  with 
them,  and  this  committee  has  recommended  to  the  trustees 
that  a  tract  of  three  acres  be  set  aside  for  the  nursery. 

My  policy  in  regard  to  the  nursery  is  to  make  it  a  part 
of  the  course  of  instruction  at  college.  It  would  be  a  mis- 
take for  the  State  to  go  into  the  wholesale  raising  of  seedlings 
for  public  distribution,  if  the  nurserymen  of  this  State  can  be 
induced  to  raise  forest  tree  seedlings  and  sell  them  at  reason- 
able rates.     Heretofore  the  nurserymen  of  this  State,  and  in 
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fact  most  of  the  nurserymen  of  the  entire  country,  have  been 
engaged  in  raising  ornamental  and  shade  trees  at  prices 
which  prohibit  their  use  in  forest  plantations,  and  it  is  likely 
that  the  nurserymen  of  this  State  will  not  care  to  take  up  a 
different  line  of  work  ;  in  this  event,  the  niu-sery  will  be  ex- 
panded as  circumstances  may  make  it  advisable.  In  regard 
to  the  collection  and  distribution  of  seeds,  for  which  provi- 
sion is  also  made  in  the  act,  it  has  been  decided  to  pursue 
the  same  policy  as  in  regard  to  the  nursery.  Some  seed  has 
been  collected  for  use  in  connection  with  the  nursery,  but, 
as  said  above  relative  to  the  nursery,  it  would  be  a  mistake 
for  the  State  to  go  into  the  business  of  collecting  and  dis- 
tributing seeds,  if  reliable  men  can  be  induced  to  undertake 
it  and  furnish  seeds  at  reasonable  i-ates. 

The  State  Forest  Library. 
A  library  of  141  books  and  pamphlets  has  been  collected, 
and  they  are  being  arranged  and  catalogued.  Nearly  all  of 
these  are  government  publications,  and  have  been  presented 
to  this  office,  so  that  their  collection  represents  almost  no 
expenditure.  It  will  be  my  policy  to  add  to  this  collection 
from  time  to  time,  and  to  make  it  available  not  only  for 
olfice  use,  but  to  all  who  may  wish  to  use  it. 

Education  of  the  Public  in  Forestry. 
Section  2  of  the  act  makes  it  the  general  duty  of  the  State 
Forester  to  promote  the  perpetuation,  extension  and  proper 
management  of  the  forest  lands  of  the  Commonwealth,  both 
public  and  private.  Under  the  provisions  here  implied, 
twenty  invitations,  exclusive  of  the  course  at  the  Agricul- 
tural College,  to  talk  or  lecture  on  forestry  and  kindred 
subjects,  have  been  accepted.  It  has  been  necessary  to 
refuse  a  great  many  engagements  of  this  sort,  for  lack  of 
time,  although  the  value  of  this  kind  of  educational  work  is 
fully  realized.  Eight  of  these  engagements  have  already 
been  filled,  and  the  others  are  for  this  winter  and  S[)ring. 
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The  Gypsy  and  Brown-tail  Moths. 
The  presence  in  the  Commonwealth  of  the  gypsy  and 
brown-tail  moths  in  large  and  increasing  numbers  i.s  a 
serious  forest  problem.  For  this  reason  I  have  identified 
myself  with  the  fight  against  them  that  has  been  carried  on 
in  tlie  infested  districts  this  tall.  I  have  spoken  before  a 
number  of  public  meetings  in  regard  to  tlieir  suppression  ; 
and  I  am  serving  the  Massachusetts  Association  for  the 
Suppression  of  the  Gypsy  and  Brown-tail  Moths  in  the 
capacity  of  secretary-treasurer. 

Recommendations  . 

According  to  section  5  of  the  act,  the  State  Forester 
may  include  such  recommendations  in  his  report  as  he  may 
deem  proper.  In  view  of  the  rapid  increase  in  number  and 
the  consequent  increase  in  destructiveness  of  the  gypsy  and 
brown-tail  moths,  I  reconnnend  to  the  General  Court  that, 
in  the  interest  of  the  preservation  of  our  forests,  it  take 
immediate  action  toward  the  suppression  of  the  gypsy  and 
brown-tail  moths. 

It  was  my  intention  to  have  ready  some  recommendations 
in  regard  to  legislation  looking  toward  a  better  protection 
of  our  woodlands  from  fire,  and  a  reasonable  relief  from 
excessive  taxation  ;  but  both  these  matters  need  very  care- 
ful investigation,  in  order  to  get  tlie  information  necessary 
to  frame  efiective  legislation,  as  the  history  of  legislation  in 
other  States  along  similar  lines  abundantly  proves.  At 
another  time  some  recommendations  along  these  lines  will 
be  made.  In  the  mean  time,  the  various  phases  of  the  fire 
and  tax  problems  are  being  investigated. 

Receipts  and  Expenditures. 
Section  6  of  the  act  appropriates  a  sum  not  exceeding 
$5,000,  to  be  expended  annually  by  the  State  Forester,  with 
the  approval  of  the  Governor  and  Council,  in  carrying  out  the 
provisions  of  the  act ;  and  requiring  that  a  statement  of  the 
receipts  and  expenditures  incident  to  the  administration  of 
his  office  be  made  in  his  annual  report.  Such  a  statement 
follows. 
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Receipts  (August  to  December,  1904). 
Cash  to  the  amount  of  $8.63  has  been  returned  to  this 
office  for  travelling  and  subsistence  expenses  of  the  forester, 
while  engaged  in  practical  work  for  owners  of  Avoodlands  ; 
and  this  amount,  together  with  an  itemized  statement,  has 
been  turned  over  to  the  Treasurer  of  the  Commonwealth. 


Expenditures. 

Salaries  of  assistants, 
Travelling  expenses  of  forester, 
Forest  nursery, 

Instruments  and  drawing  material, 
Stationery  and  typewriter, 
Postage,         .... 
Library,  .... 

Printing,         .... 
Miscellaneous, 

Total,     .... 


$260 

11 

66 

43 

67 

10 

88 

85 

151 

28 

31 

50 

13 

05 

7 

50 

6 

54 

$692  86 


Respectfully  submitted, 


ALFRED  AKERMAN, 

State  Forester. 


BULLETINS 

Massachusetts  board  of  agriculture, 


PUBLISHED  IN 


Massachusetts  Crop  Reports,  1904. 


THE  HAY  CROP  IN  MASSACHUSETTS. 


BY    PROF.    WM.    P.    I5ROOKS,    PROFESSOR    OF    AGRICULTURE,    MASSACHU- 
SETTS   AGRICULTURAL   COLLEGE. 


In  Massachusetts  the  relative  importance  of  the  hay  crop 
is  much  greater  than  in  the  United  States  as  a  wliole.  This 
crop  occupies  nearly  three-fourths  of  the  improved  area  of 
our  farms.  The  last  State  census  reports  the  total  improved 
area  in  farms  as  902,000  acres.  The  hay  crop  occupies 
(!60,000  acres.  Large  as  is  this  proportion,  the  tremen- 
dously preponderating  importance  of  grass  as  a  crop  be- 
comes yet  more  evident  Avhen  we  consider  the  area  devoted 
to  pasturage,  which  the  last  State  census  reports  to  have 
been  1,119,000  acres.  There  is,  of  course,  little  doubt 
that  much  of  this  so-called  pasture  was  occupied  to  a  con- 
siderable extent  with  trees,  bushes,  ferns  and  numerous 
other  forms  of  vegetation  other  than  grass.  The  total  an- 
nual value  of  the  farm  products  of  ^Massachusetts,  according 
to  the  last  State  census,  was  $52,880,000.  Tlie  hay  crop  is 
reported  by  the  same  census  to  have  been  worth  $12,491,000. 
The  value  of  this  crop,  therefore,  amounted  to  nearly  one- 
fourth  of  the  value  of  all  our  agricultural  products  combined. 
A  large  portion  of  our  dairy  products  is  derived  from  the 
])astures,  and  dairy  })roduets  are  reported  b}"  the  last  census 
to  have  amounted  to  $16,234,000,  or  nearly  31  per  cent  of 
the  total  value  of  our  agricultural  products. 

The  facts  to  which  attention  has  been  called  make  it  per- 
fectly evident  that  the  grass  crop  is  one  deserving  careful 
consideration.  It  occupies  an  exceedingly  largo  pro[)()i"tion 
of  our  total  area,  and  anything  which  can  be  done  to  in- 
crease the  product  will  do  much  to  increase  the  prosperity 
of  our  farmers.  Great  as  is  the  importance  of  the  grass 
crop  at  the  present  time,  its  relative  prominence  shows  a 
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tendency  to  increase.  This  tendency  is  due  in  considerable 
measure  to  tlie  tact  that  the  production  of  the  grass  crop 
involves  relatively  little  labor ;  and,  in  periods  of  general 
prosperity  especially,  it  seems  to  be  increasingl}^  difficult 
for  the  farmers  to  secure  satisfactory  help.  Many  of  them, 
therefore,  are  increasing  the  already  large  proportion  of 
their  farms  devoted  to  grass. 

Our  numerous  cities  and  villages,  while  using  consider- 
al)le  hay  imported  from  the  west  and  Canada,  furnish  good 
markets  for  the  surplus  hay  crop  in  most  sections  of  the 
State.  It  does  not  seem  prol)able,  therefore,  that  the  rela- 
tive importance  of  the  grass  crop  in  Massachusetts'  agricul- 
ture will  decrease  in  the  near  future. 

Our  survey  of  the  facts  pertaining  to  the  aggregate  pro- 
duction and  value,  Avhile  interesting,  does  not  throw  light 
upon  the  question  as  to  whether  the  results  now  attained  by 
our  farmers  can  be  regarded  as  satisfactory.  To  determine 
this  point  we  must  know  not  the  aggregates  but  the  returns 
per  acre.  The  last  United  States  census  reports  the  average 
product  of  hay  per  acre  in  the  entire  country  to  be  1.1 
tons.  The  average  product  in  Massachusetts  is  reported  to 
be  exactly  the  same.  Such  a  })roduct  is  far  below  the  pos- 
sibilities, as  all  good  farmers  will  at  once  admit.  If  the 
average  returns  from  the  area  devoted  to  the  production  of 
hay  in  Massachusetts  could  be  increased  to  the  extent  of  1 
ton  per  acre,  the  value  of  our  agricultural  products  would 
be  raised  fully  $8,000,000  per  aimum.  Such  an  increase 
must  mean  greatW  increased  prosperity  among  our  farmers, 
provided  the  increase  can  be  produced  at  a  figure  materially 
below  its  value.  That  it  can  be  so  produced  it  Avill  be  my 
etibrt  to  show  in  this  article. 

Argument  is  not  needed  to  convince  the  better  farmers 
of  the  State  that  this  is  possible,  for  few  of  them  are  satis- 
fied with  crops  of  less  than  from  2  to  3  tons  per  acre,  while 
many  of  them  doubtless  make  much  of  their  grass  land  yield 
annual  crops  averaging  fully  3  tons  per  acre.  Mr.  George 
M.  Clark  of  Higganum,  Conn.,  has  in  recent  years  written 
a  great  deal  concerning  the  hay  croj)  and  methods  of  in- 
creasing it.     It  may  be  doubted  whether  his  methods  can  be 
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in  all  respects  recommended  ;  but  thorough  tillage  of  some 
sort  in  prepai'ation  for  grass  and  careful  fertilization  are 
essentials,  and  Clark's  influence  and  example  have  been 
vastly  useful  in  stimulating  improvement.  He  claims  to 
produce  from  5  to  6  tons  of  hay  per  acre  annually  in  two 
crops.  Under  his  system  of  management  the  profits  have 
doubtless  been  large.  His  investment  in  labor  and  fertil- 
izers is  heavy ;  but  the  tremendous  crops  obtained  prove 
profitable,  in  spite  of  the  heavy  outlay. 

Upon  the  college  farm  at  Amherst  we  have  not  upon  the 
average  equalled  the  crops  reported  by  Clark.  We  have 
not,  however,  as  a  rule,  expended  more  than  a  small  pro- 
portion of  as  much  in  labor  and  in  fertilizers  as  he  reports. 
Our  profits  are  perhai)s  not  inferior  to  those  which  he  has 
obtained.  The  area  devoted  to  hay  on  the  college  farm 
averages  about  75  acres,  and  the  average  product  per  acre  is 
often  equal  to  21  tons.  This  result  is  obtained  under  the 
following  conditions  :  About  80  acres  out  of  the  75  are  kept 
permanently  in  grass.  Most  of  this  area  has  not  been 
plowed  for  about  twenty  years.  It  is  managed  in  part  as  a 
park,  but  is  mown  twice  annually.  During  a  great  part  of 
the  time  it  has  received  an  annual  dressing  with  fertilizers 
at  an  average  cost  of  perhaps  $5  per  acre.  The  portion  of 
the  college  farm  managed  in  rotation  is  usually  left  in  grass 
three  years,  and  receives  no  top-dressing  of  any  kind  during 
the  time  it  is  in  grass,  the  crop  of  grass  being  produced  on 
the  residual  fertility  remaining  after  the  hoed  crops,  which 
usually  occupy  the  ground  tuo  or  three  years  out  of  every 
five  or  six  years.  The  average  crop  on  the  old  mowings 
amounts  to  about  2  tons  per  acre ;  on  the  rotation  mowings 
the  average  must  be  close  to  3  tons. 

We  possess  the  most  exact  records  concerning  one  of  the 
fields  of  the  experiment  station.  This  field  has  an  area  of  a 
little  more  tlian  9  acres.  Most  of  it  was  seeded  about  1893, 
and  none  of  it  was  reseeded  until  the  summer  of  1902. 
Between  1893  and  1902  the  average  yield  for  the  entire 
area  was  6,619  pounds.  In  1902  tlie  average  was  less,  for 
a  part  of  the  land  was  plowed  after  the  first  crop  and  re- 
seeded  in  August.     This  portion  of  the  land,  however,  gave 
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us  in  1903  the  heaviest  crop  we  have  ever  obtained,  the 
average  per  acre  for  the  entire  area  for  that  year  amounting 
to  8,104  pounds.  The  average  yield  for  the  entire  period, 
1893  to  1903  inclusive,  has  amounted  to  almost  exactly 
6,600  pounds  per  acre.  The  average  cost  of  the  manure  or 
fertilizer  applied  to  this  land  annually  amounts  to  about  $12 
per  acre ;  the  annual  cost  of  securing  the  crop  to  a  little 
over  $8 ;  the  annual  profit  on  the  crop  to  about  $20  per 
acre.  The  figures  given,  which  are  verified  by  the  most 
accurate  records,  make  it  sufficiently  evident  that  land  of 
the  right  character  devoted  to  the  production  of  hay  may 
be  made  exceedingly  profitable.  It  appears  to  me  evident 
that  the  9  acres  under  discussion  must  have  an  actual  value 
to  an  intelligent  farmer  of  at  least  $350  per  acre.  The 
average  profit,  whatever  we  may  hold  concerning  the  value 
of  the  land,  amounts  to  more  than  five  per  cent  annual 
return  on  the  figure  which  has  been  named. 

The  facts  which  have  been  cited  make  it  perfectly  evident 
that  the  })Ossibilities  of  the  hay  crop  are  vastly  beyond  the 
actual  results  obtained  I)y  the  average  farmer.  It  may  be 
objected  that  the  land  of  the  college  farm  at  Amherst  is  es- 
pecially adapted  to  grass ;  that  it  is  better  than  the  average 
land  of  the  State.  Both  of  these  statements  are  undoubtedly 
true  ;  but,  on  the  other  hand,  the  value  of  the  hay  crop  in 
Amherst  is  lower  than  in  the  average  town  of  the  State,  and 
the  chances  for  profit  on  the  crop  in  most  sections  must 
under  intelligent  management  be  nearly  equal  to  the  chances 
for  profit  in  Amherst ;  for  the  crops  to  which  reference  has 
been  made  have  not  been  produced  by  extravagant  use  of 
manure  or  fertilizer,  nor  under  any  system  of  management 
not  practicable  for  the  average  farmer  of  the  State.  The 
average  mowings  of  the  State  are  sadly  neglected.  Their 
owners  practise,  at  least,  as  if  they  expected  "  out  of  nothing 
to  get  something."  Every  season  whenever  rainfall  is  defi- 
cient and  the  weather  hot  we  read  in  the  crop  reports  that 
"grass  in  the  old  mowings  is  suffering,  and  w^ill  be  a  very 
short  crop."  These  old  mowings  are  neglected  mowings. 
They  have  not  been  manured  or  fertilized,  or  they  have  not  been 
recently  reseeded  ;  and  it  is  unreasonable  to  expect  they  will 
give  good  crops,  unless  the  conditions  are  unusuallj^  favorable. 
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The  chai-acter  of  soil  which  best  suits  grass  is  pretty 
generally  understood.  The  strono-  retentive  soils  which 
hold  moisture  well  are  the  natural  grass  lands.  The  pro- 
duction of  ha}^  upon  these  can  be  made  most  easily  profit- 
able ;  but  by  suitable  selection  of  varieties  of  grasses  and 
clovers,  even  some  of  the  lighter  soils  may  be  made  to  yield 
profitable  crops.  On  the  other  hand,  the  State  contains 
large  areas  of  low  lands  which  suffer  at  the  present  time 
from  excess  of  water,  and  which  are  producing  an  inferior 
quality  of  hay  for  this  reason.  In  many  cases  such  areas 
can  be  converted  into  very  profitable  mowings  if  they  be 
first  drained.  A  considerable  portion  of  the  9-acre  field  in 
Amherst  to  which  reference  has  been  made  was  of  this  char- 
acter, and  the  methods  of  improvement  adopted  here  will  be 
first  discussed. 

Draixage  of  Land  to  be  used  for  Mowing. 
Partial  drainage  by  means  of  open  ditches  will  in  many 
cases  greatly  improve  the  character  of  the  herbage  produced 
in  land  which  is  naturally  wet,  but  the  only  thoroughly  sat- 
isfactory method  of  improvement  is  tile  drainage.  ^Nlany 
no  doubt  hesitate  to  undcrttike  tile  drainage  through  fear  of 
inability  to  carr^'  out  the  work  properly ;  others  are  deterred 
from  undertaking  it  because  of  the  cost.  The  limits  of  this 
article  will  not  permit  a  full  description  of  the  methods  to 
be  followed  in  underdrainage  ;  but  the  operation,  unless  the 
location  is  such  as  to  offer  unusual  difficulties,  is  not  very 
difiicult,  and  no  farmer  of  ordinary  capacity  need  hesitate 
to  undertake  it ;  and  the  cost,  while  considerable,  Avill 
prove  a  profitable  investment,  provided  the  work  is  care- 
fully done.  Many  a  tract  of  land  in  the  State,  at  [)resent 
producing  a  crop  of  swale  hay,  and  which  for  the  production 
of  such  hay  is  worth  ])ossibly  |20  to  $25  an  acre,  can  at  an 
expenditure  of  |50  to  ifeOO  per  acre  be  made  to  return  a  good 
income  on  a  valuation  of  from  $150  to  $200. 

Preparation  of  the  Soil  for  Grass. 
The  fact  that  very  thorough  and  careful  tillage  in  prepa- 
ration for  crops  of  all  kinds  is  usually  profitable  is  increas- 
ingly appreciated  in  recent  years  ;  and  Mr.  Clark  must  be 
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credited  with  having  done  much  good  in  emphasizing  the 
desirability  and  profitableness  of  thorough  preparation  of 
the  soil  for  grass.  When  practicable,  it  seems  to  be  best  to 
plow  land  which  is  to  be  seeded  to  grass  some  weeks  pre- 
vious to  sowing  the  seed,  and  to  give  sufficient  shallow 
tillage  by  means  of  harroAvs  to  bring  the  surface  into  a 
thoroughly  fine  and  mellow  condition.  If  seeding  is  to  be 
done  in  the  spring,  it  will  in  most  cases  be  best  to  plow 
in  the  fall,  and  to  complete  the  preparation  in  the  spring 
by  the  use  of  such  harrows  as  are  adapted  to  the  conditions. 
The  disc  harrows  are  very  valuable  in  sod  land  and  in  work- 
ing strawy  manures  under,  but  the  final  preparation  should 
be  given  by  the  use  of  harrows  which  do  not  work  as  deep, 
and  which  leave  the  soil  smooth.  The  Acme  harrow  is  a 
good  implement  to  follow  the  disc,  while  the  smoothing 
harrow  is  almost  always  best  for  the  final  preparation  of  the 
soil  for  seed.  The  best  condition  for  the  growth  of  the 
grass  in  most  soils  is  ol)tained  by  plowing  sufficiently  long- 
before  seeding  to  permit  the  soil  to  settle  somewhat,  so  that 
when  the  seed  is  sown  the  soil  shall  be  moderately  compact 
underneath,  and  light  and  mellow  to  the  depth  of  a  few 
inches  only.  When  breaking  up  an  old  mowing  and  reseed- 
ing  without  the  introduction  of  a  hoed  crop,  it  is  best  to 
ploAv  the  land  as  soon  as  convenient  after  the  first  crop  of  hay 
is  harvested,  and  then  harrow  sufficiently  often  to  keep  down 
all  weeds  and  to  maintain  the  surface  in  mellow  condition 
until  the  proper  time  for  sowing  the  seed  arrives.  In  the 
case  of  the  experiment  station  mowing,  to  w^iich  reference 
has  already  been  made  and  which  is  referred  to  again  later 
in  this  article,  the  first  crop  of  hay  was  harvested  June  25. 
The  land  was  plowed  on  July  16.  Between  that  date  and 
the  date  of  seeding,  which  was  August  14,  the  land  was 
harrowed  with  a  disc  harrow  eight  times,  and  final  prepara- 
tion given  with  the  Acme-  and  smoothing  harrow  just  pre- 
vious to  sowing  the  seed.  The  crop  of  the  following  year, 
concerning  which  particulars  are  given  later,  was  an  exceed- 
ingly large  one.  The  season  of  1903,  it  is  true,  was  excep- 
tionally favorable  for  grass,  but  the  very  satisfactory  results 
obtained  are  believed  to  have  been  due  in  no  small  degree 
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to  the  very  thorouoh    preparatory   tillage  which   the   land 
received. 

Whenever  seed  is  sown  in  soil  which  is  imperfectly  \n-e- 
pared,  a  considerable  proportion  of  it  must  fail  to  germi- 
nate, and  the  result  is  an  imperfect  sod.  There  are  frequcnit 
bare  spots,  in  which  weeds  will  later  start ;  and,  even  if 
this  were  not  the  ca'se,  it  would  be  found  impossible  to 
secure  the  largest  crops  of  which  the  land  is  capable  unless 
the  surface  is  i-ompletely  covered  with  grass. 

The  Selection  of  the  Seeds. 
For  the  past  dozen  years  Ave  have  grown  in  the  experi- 
ment station  in  Amherst  something  like  60  or  65  species  of 
grass  annually,  each  occupying  a  plot  of  about  one  square 
rod.  During  all  this  time  these  species  have  been  under 
close  observation,  and  records  of  their  yield  in  some  years 
and  of  their  general  condition  have  been  kept.  During  this 
time,  moreover,  a  considerable  number  of  difterent  mixtures 
of  grass  seeds  have  been  tried  on  the  different  fields  of  the 
colleofe  farm.  As  a  result  of  the  observations  on  all  these 
species  and  the  trials  of  difterent  mixtures  above  referred  to, 
the  conclusion  has  been  reached  that  in  ordinary  rotation 
farming,  where  the  land  is  left  in  mowing  only  some  three 
or  four  years,  to  be  followed  by  hoed  crops  for  two  or  three 
years,  there  is  no  mixture  of  seeds  which  will  prove  more 
widely  adapted  to  the  conditions  than  the  usual  mixture  of 
timothy,  red-top  and  clovers.  It  is  the  belief  of  the  writer, 
however,  that  these  seeds  should  be  sown  in  somewhat 
larger  quantities  than  are  usually  advised.  The  necessity 
for  a  close  turf,  covering  every  inch  of  the  ground,  has  been 
referred  to.  Such  turf  is  more  certainly  secured  with  heavy 
seeding.  It  is  the  belief  of  the  writer,  further,  that  the 
manunotli  red  clover  should  usually  be  used  in  this  mixture 
rather  than  the  conmion  red  clover,  as  the  former  matures 
more  nearly  at  the  same  time  with  timothy  and  red-top. 
Most  of  the  soils  upon  the  college;  farm  are  retentive  of 
moisture,  and  on  these  soils  some  alsike  clover  is  invari- 
ably included  in  the  mixture.  Alsike  is  finer  than  the  red 
and  mammoth  clovers,  and  is  especially  adapted  to  moist 
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soils.     The   mixture   of  seeds  wliich  we  usually  use  is  as 
follows  :  — 

Pounds. 

Timothy, 18 

Red-top,          .........  8 

Mammoth  clover,    ........  5 

Alsike  clover,           ........  4 

If  a  more  permanent  mowing  is  desired,  it  is  believed  to 
be  best  to  include  other  species,  for  under  most  conditions 
timothy  does  not  prove  permanent.  It  gradually  gives 
place  to  species  which  are  less  valuable  for  hay,  —  in  the 
eastern  part  of  the  State  and  on  the  lighter  soil  in  many 
cases  to  sweet  vernal,  farther  inland  and  on  the  stronger 
soils  to  Kentucky  blue-grass.  The  last,  although  a  splendid 
pasture  grass,  produces  too  little  top  to  prove  altogether 
satisfactory  in  mowings.  There  is,  it  is  true,  no  variety  of 
hay  Avhich  sells  so  readily  in  most  sections  as  timothy  ;  but 
for  the  reasons  stated  it  seems  best  to  reduce  the  quantity 
of  timothy,  and  to  introduce  species  which  are  more  persist- 
ent in  all  cases  where  the  mowing  is  to  be  permanent. 
Among  such  species  the  fescues  promise  to  prove  the  most 
valuable  ;  and  a  mixture  of  seeds  in  which  I  have  consider- 
able confidence  for  permanent  mowings  is  as  follows  :  — 

Pounds. 

Timothy, 6 

Red-top,  .........       8 

Red  clover,     . .       5 

Alsike  clover,  .         .         .         ...         .         ,         .4 

Kentucky  blue-grass,       .  . '        .  .  .  .  .4 

Meadow  fescue,       ........       6 

Tall  fescue,    .........       4 

The  two  mixtures  of  seeds  which  have  been  given  were 
sown  on  the  experiment  station  grounds  in  Amherst  in  the 
summer  of  1902,  under  conditions  which  make  comparison 
of  the  results  for  the  first  year  possible.  The  mixture  in- 
cluding the  larger  amount  of  timothy  gave  a  yield  in  two 
crops  at  the  rate  of  about  5  tons  to  the  acre,  while  the  mix- 
ture includinof  the  fescues  o-ave  a  vield  at  the  rate  of  about 
44  tons  per  acre.     The  timothy  mixture  is  in  the  first  year 
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clearly  superior  to  the  other ;  but  it  is  expected  that  the 
fescue  mixture  will  maintain  its  quality  better,  since  the 
fescues,  which  have  underground  stems  similar  to  those  of 
witch  grass,  are  not  likely  to  be  displaced  b}^  Kentucky 
blue-grass  to  the  same  extent  as  the  timothy. 

On  soils  which  incline  to  be  light,  orchard  grass  proves 
to  be  one  of  the  most  valuable  and  persistent  grasses,  and 
the  following  mixture  of  seeds  is  recommended  :  — 

Pounds. 

Orchard  grass,         .         .         .         .         .         .         .         .15 

Tall  oat  grass,         ........       5 

Italian  rye  grass,    ........       3 

Perennial  rye  grass,         .......       3 

Awnless  brome  grass,     .......       5 

Red  clover,     .........       6 

White  clover,  .         .         .         .         .         .         .         .2 

The  number  of  seed  mixtures,  each  of  which  under  some 
circumstances  may  prove  adapted  to  the  situation,  might  be 
almost  indefinitely  extended,  but  space  forbids  further  dis- 
cussion of  this  branch  of  the  subject. 

Methods  of  Seeding. 
The   three  principal   methods  of  seeding   land    to  grass 
which  will   be   discussed  in   this   article   are  :    first,   spring 
seeding  with   a  nurse  crop ;    second,    late    summer  or  fall 
seeding;  third,  seeding  in  corn. 

^Spring  Seeding  ivith  a  JViirse  dvp. 
This  system  of  seeding  land  to  grass  is,  according  to  the 
writer's  observation,  still  one  of  the  most  common  followed 
by  our  farmers.  It  is  of  course  oftentimes  attended  with 
satisfactor}'^  results.  Grass  can  usually  be  depended  upon 
to  make  a  good  start  if  sown  early  in  spring  with  a  suitable 
nurse  crop  ;  but  it  far  too  fre(iuently  happens  that  when  the 
nurse  crop  is  removed  (which  nmst  usually  be  late  in  June 
or  during  the  month  of  July)  the  exposure  of  the  young 
grass  to  the  hot  sun  seriously  weakens  if  it  does  not  destroy 
a  considerable  proportion  of  it.  At  the  season  of  the  year 
when  the  nurse  crop  is  removed  we  have'our  hottest  weather. 
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and  not  infrequently  at  the  same  time  a  marked  deficiency 
of  rainfall.  With  hot  and  persistently  dry  weather  follow- 
ing the  removal  of  the  nurse  crop  damage  to  the  young 
grass  is  certain  to  be  serious  on  all  except  the  naturally 
moist  and  the  richer  soils.  For  the  reasons  which  have 
been  indicated,  the  writer  regards  this  method  of  seeding  as 
one  of  the  least  desirable. 

Late  Summer  or  Fall  Seeding. 
Grass  which  is  sown  in  suitably  prepared  soil  during  the 
latter  part  of  summer  without  a  nurse  crop  seldom  fails  to 
do  well,  and  where  the  system  of  rotation  makes  it  possible 
to  have  the  land  clear  at  the  right  time,  or  in  cases  where 
mowings  are  to  be  broken  up  and  immediately  reseeded, 
this  seems  to  the  writer  to  be  the  best  time.  In  many  cases 
seeding  is  delayed  until  the  middle  of  September  or  later, 
but  if  this  be  the  case  the  clover  seed  is  usually  left  out  to 
be  sown  the  following  spring.  With  suitable  weather  in 
spring  clover  often  makes  a  good  start  if  sown  in  this 
wa}^,  but  a  full  crop  cannot  of  course  be  expected  the  same 
season.  Better  results  are  obtained  if  the  land  can  be  seeded 
sufficientlv  earl}^  to  make  it  safe  to  include  the  clover  with 
the  srrass  seeds.  The  reseedini*-  of  the  mo  wing-  in  the  ex- 
periment  station,  which  has  been  several  times  referred 
to,  was  eminently  successful.  The  clover  passed  through 
the  winter  perfectly,  and  constituted  a  large  proportion  of 
the  crop  of  hay  produced.  The  month  of  August  is,  in  the 
writer's  opinion,  the  best  month  for  seeding  to  mixed  grass 
and  clover ;  and  the  most  satisfactory  results  are  likely  to 
be  obtained  if  the  seed  can  be  got  in  not  later  than  about 
the  middle  of  that  month. 

Seeding  in  Corn. 

Among  the  various  methods  which  the  writer  lias  tried  for 
seeding  to  grass  and  clover,  he  has  found  the  system  of  sowing 
in  growing  corn  at  the  time  of  the  last  cultivation,  usually 
from  July  20  to  August  5,  to  give  most  satisfactory  results. 
The  culture  of  the  corn  must  be  level,  and  it  must  be  kept  free 
from  weeds.  Just  previous  to  sowing  the  seed  a  spike-tooth 
cultivator  should  be  used,  which  will  leave  the  surface  fine  and 


No.  4.]  THE    IIAV    CROP.  367 

mellow.  The  quantity  of  seed  used  should  be  rather  larger 
than  may  be  required  when  it  is  sown  alone,  as  a  part  of  it 
fails  to  reach  the  ground,  being  caught  and  retained  by  the 
broad  leaves  of  the  corn.  Dog-day  weather  should  be  selected 
for  sowing  the  seed ;  and  if  it  can  be  scattered  upon  the  freshly 
cultivated  surface  Just  before  the  heavy  showers  which  occur 
so  frequently  during  dog-days,  the  seed  will  need  no  covering, 
and  will  often  have  germinated  within  forty-eight  hours  from 
the  time  of  sowing.  The  shade  of  tlie  corn  crop  is  favorable 
to  the  retention  of  moisture,  and  on  all  except  the  driest  soils 
there  will  be  moisture  enough  to  keep  the  young  plants  grow- 
ing. Tlie  corn  protects  from  the  sun,  but  does  not  crowd. 
It  is  not  likely  to  lodge  and  stifle  the  young  grass,  as  a  crop  of 
small  grain  so  .often  does.  It  is  preferable  that  the  seeding  be 
done  in  a  crop  of  corn  destined  for  the  silo.  This  being  car- 
ried from  the  field  at  once,  the  grass  has  the  most  favorable 
time  of  the  year  to  spread  and  gather  strength  for  the  winter. 
If  the  corn  is  grown  for  grain  and  must  be  stooked,  there  is  no 
great  difficulty;  but  the  young  plants  will  be  killed  where  the 
stooks  stand,  and  these  spots  must  be  reseeded  either  late  in 
autumn  or  early  the  following  spring.  Grass  and  clover  sown 
in  accordance  with  the  method  just  described  become  fully 
established  before  Avinter,  and  are  less  liable  to  injury  than 
when  sown  later.  They  become  sufficiently  strong  to  give  a 
full  crop  the  following  year.  It  is  best  that  the  corn  be  cut 
low,  and  the  field  sliould  be  rolled  the  following  spring  as  soon 
as  it  becomes  sufficiently  firm  not  to  be  cut  up  by  horses. 
Rolling  at  that  time  breaks  down  the  corn  stubble,  which  is 
then  brittle,  and  it  will  be  noticed  in  the  hay  to  a  less  extent 
even  than  is  the  stubble  of  a  small  grain.* 

When  land  is  seeded  in  corn,  the  Avork  must  be  done  by 
hand ;  but  if  the  field  be  clear,  there  are  a  number  of  nui- 
chines  which  will  do  satisfactory  work.  INlachines  of  the 
type  of  Gaboon's  broadcast  seed  sower  will  put  in  any  of 
the  seed  mixtures  which  have  been  given.  One  objection 
to  machines  of  this  class  is  the  fact  that  the  seed  is  tlirown 
hi<2:h  into  the  air,  so  that  satisfactory  work  can  be  done  only 
\vhen  the  weather  is  relatively  calm.  The  wheelbarrow  seed 
sowers  will  do  somewhat  more  even  and  satisfactory  work, 

*  Brooks's  Agriculture,  Vol.  II.,  p.  426. 
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Ijut  these  will  handle  only  the  relatively  small  and  heavy 
seeds  ;  the  long  or  chafiy  seeds  cannot  be  satisfactorily  dis- 
tributed by  the  use  of  these  machines.  A  mixture  of  tim- 
othy, red-top  and  clovers  can  be  sown  Avith  a  machine  of 
this  type  in  a  thoroughly  satisfactory  manner. 

Manuking  Grass  Laxds. 
The  question  of  the  proper  selection  and  use  of  manures 
and  fertilizers  for  grass  lands  may  be  best  considered  under 
two  general  heads  :  first,  manuring  in  preparation  for  the 
crop  ;  second,  top-dressing. 

Manuring  in  Preparation  for  the  Crop. 
It  seems  best  at  the  outset  under  this  topic  to  state  as 
briefly  as  may  be  possible  some  of  the  facts  wdiich  seem  to 
be  best  established  as  regards  the  general  effects  of  manures 
and  fertilizers.  Some  of  these  facts  are  equally  important 
in  considering  the  selection  of  manures  and  fertilizers  for 
top-dressing.  Our  mowings  almost  always  contain  two 
classes  of  plants, — grasses  and  clovers.  The  manurial  re- 
quirements of  these  two  classes  of  plants  are,  in  one  im- 
portant respect,  Avholly  different.  Both  grasses  and  clovers 
require  a  considerable  amount  of  nitrogen,  clovers  more 
than  grasses  ;  but  the  grasses  nmst  take  all  the  nitrogen 
which  they  require  from  the  soil,  while  the  clovers,  if  con- 
ditions be  right,  can  get  most  if  not  all  of  the  nitrogen  they 
require  from  the  air.  Whenever  land  is  occupied  by  two  or 
more  species  of  plants,  there  is  a  struggle  between  the  dif- 
ferent kinds  for  its  possession.  If  we  make  the  conditions 
favorable  to  clovers  and  less  favorable  for  grasses,  the  for- 
mer will  predominate.  Whether  the  mowing  will  produce 
chiefly  grasses  or  largely  clover,  depends,  then,  not  alone 
upon  the  seed  sown,  but  upon  the  condition  of  the  soil  as 
regards  available  nitrogen  and  available  mineral  elements  of 
plant  food,  such  as  phosphoric  acid,  potash  and  lime.  If 
available  nitrogen  is  relatively  abundant,  then  grasses  will 
predominate  ;  if  the  other  elements  are  relatively  abundant, 
while  nitrogen  is  present  only  in  small  amounts,  the  clovers 
are  likely  to  })redominate.     If  this  is  to  be  the  case,  how- 
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ever,  it  is  important  that  all  the  other  conditions  required 
by  clover  shall  be  right.  Good  drainage,  thorough  tillage 
and  freedom  from  free  acid  are  essential.  From  many  parts 
of  the  State  come  reports  that  clover  does  not  thrive.  This 
in  many  cases  is  doubtless  due  to  the  fact  that  the  soil  con- 
tains free  acid.  Under  such  circumstances  a  heavy  applica- 
tion of  lime  spread  on  the  rough  furrow  and  deeply  worked 
in  with  a  disc  harrow  will  be  likely  to  prove  effective.  The 
cut  which  is  here  presented  shows  the  effect  of  liming  in  a 
striking  manner.     Both  cylinders  were  filled  with  carefully 
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mixed  soil,  taken  from  one  of  the  fields  of  the  college  farm. 
Both  received  an  application  of  the  same  amounts  of  nitrate 
of  soda,  dissolved  bone-black  and  muriate  of  potash,  and  in 
addition  one  cylinder  received  an  application  of  lime  at  the 
rate  of  1  ton  per  acre.  After  the  application  of  the  fertil- 
izers and  the  lime,  the  same  kinds  and  quantities  of  mixed 
grass  and  clover  seeds  were  sown.  The  result  is  a  most 
striking  demonstration  of  tlu^  efficacy  of  lime  in  bringing  a 
sour  soil  into  condition  for  the  production  of  clover. 

In  order  that  the  clover  may  have  the  capacity  to  take 
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the  nitrogen  it  needs  from  the  air,  it  must  liave  the  assist- 
ance  of  the  bacteria  which  live  in  nodules  (which  are  about 
as  large  as  the  head  of  a  pin)  on  its  roots.  These  bacteria 
can  be  supplied  either  by  the  a})plication  of  a  few  hundred 
pounds  per  acre  of  soil  from  a  field  where  the  nodules 
are  found  to  be  abundant  on  the  clover,  or  b}^  the  use  of 
a  special  culture  prepared  in  the  United  States  Department 
of  Agriculture.  It  is  not  believed,  however,  that  it  will 
often  be  found  essential  to  supply  these  bacteria.  Clover 
has  been  so  long  and  so  generally  grown  in  this  section, 
that  these  bacteria  are  practically  everywhere  aljundant ; 
and  the  nodules  will  develop  upon  the  roots  of  clover  in 
practically  all  situations,  provided  the  conditions  essential 
to  the  life  and  activity  of  the  bacteria  (which  are,  in  brief, 
good  drainage,  thorough  tillage  and  aeration  and  freedom 
from  free  acid)  exist.  The  supply  of  nitrogen  in  the  air 
which  the  clover  bacteria  under  the  right  conditions  bring 
within  the  reach  of  the  crop  is  practically  unlimited.  It 
pays,  therefore,  to  make  the  supply  of  the  elements  which 
clover  must  take  from  the  soil  exceedingly  abundant,  and 
among  the  elements  needed  potash  is  one  of  the  most  impor- 
tant. In  preparation  for  clover,  it  is  believed  that  the 
application  of  from  200  to  oOO  pounds  of  a  high-grade  pot- 
ash salt,  or  double  that  quantity  of  the  low-grade  sulfate  of 
potash,  Avill  in  most  cases  be  useful. 

If  manure  is  carefully  saved  and  applied  in  moderate 
amounts,  clover  often  does  well ;  but  if  any  considerable 
proportion  of  the  urine  of  the  manure  has  been  suffered  to 
waste,  or  if  the  nianure  has  been  exposed  to  the  leaching 
action  of  rainfall,  there  will  be  a  deficiency  of  potash,  which  is 
found  chiefly  in  the  urine,  and  Avhich,  being  soluble,  is  easily 
washed  out.  If,  then,  it  be  desired  to  bring  land  on  Avhich 
manure  has  been  used  for  previous  crops  into  good  condition 
for  producing  a  hay  crop  rich  in  clover,  it  will  usually  be 
best  to  supplement  the  manure  by  means  of  an  application 
of  potash.  From  125  to  150  pounds  of  a  high-grade  potash 
salt  per  acre,  applied  in  connection  with  manure  to  the  pre- 
vious crop,  will  almost  invariabl}^  largely  increase  the  pro- 
portion of  clover  in  the  hay  crop  when  the  land  is  seeded. 
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If  fertilizers  alone  are  used  for  the  preceding  hoed  crops, 
these  must  be  rich  in  potash  if  clover  is  to  thrive  when  the 
land  is  seeded. 

Upon  the  college  farm  at  Amherst  we  have  for  about  thir- 
teen years  applied  potash  to  two  plots  of  one-quarter  acre 
each  at  the  rate  of  about  250  pounds  per  acre  of  a  high- 
grade  potash  salt.  To  two  other  plots  the  same  salt  has 
been  applied  at  the  rate  of  about  150  pounds  per  acre. 
When  this  land  is  seeded,  the  hay  crop  where  the  larger 
amount  of  potash  is  used  is  considerably  larger  and  contains 
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a  much  greater  proportion  of  clover  than  where  the  smaller 
quantity  of  potash  is  used.  In  1902  the  larger  application 
of  potash  gave  a  yield  at  the  rate  of  6,772  pounds  per  acre  ; 
the  smaller  application  of  potash  yielded  at  the  rate  of  5,252 
pounds  per  acre.  For  a  full  understanding  of  the  conditions 
in  this  experiment,  it  should  be  further  stated  that  the 
quantity  of  nitrogen  a})plied  to  the  two  sets  of  plots  is 
substantially  the  same,  while  the  plots  receiving  the  lighter 
application  of  potash  annually  receive  an  application  of 
acid  phosphate  at  the  rate  of  about  1,100  pounds  per  acre, 
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and  the  plots  receiving  the  laro-er  amount  of  potash  receive 
acid  pliosphate  at  the  rate  of  about  200  pounds  per  acre. 
The  fertilizer  applied  where  the  lesser  amount  of  potash 
is  used  is  substantially  the  same  in  its  composition  as 
average  corn  fertilizers ;  while  the  other,  as  will  have  been 
noted,  contains  far  less  phosphoric  acid  and  much  more 
potash. 

The  kind  of  potash  salt  to  be  selected  for  clover  is  a  mat- 
ter of  much  importance,  and  experimental  results  at  Amherst 
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have  indicated  again  and  again  that  the  sulfate  is  likely  to 
prove  decidedly  superior  to  muriate  or  to  kainit.  The  cuts 
presented  herewith  illustrate  the  difference  in  the  growth  of 
clovers  on  the  two  salts  in  a  striking  manner.  These  two 
plots  were  side  by  side,  and  both  had  been  manured  with 
equal  quantities  of  fine-ground  bone  and  potash  for  some 
eight  or  ten  years.  The  growth  on  the  sulfate  of  potash,  it 
will  at  once  be  seen,  is  most  decidedly  superior  to  the 
growth  on  the  muriate.  The  persistent  use  of  the  latter,  as 
indicated  by  the  investigations  of  Dr.  Goessmann,  appears 
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to  cause  the  loss  through  leaching  of  a  large  amount  of  Ihue, 
and  it  is  perhaps  this  eflcct  which  makes  it  impossible  for 
the  clover  to  thrive.  The  diflfcrence  in  the  growth  of  clover 
on  these  two  salts  of  potash  is  invariably  greater  in  relatively 
wet  than  in  dry  seasons. 

Conditions  affecting  the  Growth  of  Timothy  and  Red- 
top.  —  Whenever  the  soil  is  abundantly  supplied  with  ma- 
nure or  fertilizers  which  supply  nitrogen  in  relatively  large 
amounts,  timothy  will  be  found  relatively  abundant  in  the 
mowing,  unless  the  soil  be  sour.  If  it  be  sour,  the  red-top 
will  predominate,  while,  as  already  stated,  there  will  be 
little  or  no  clover.  If,  then,  it  be  desired  to  produce  first- 
class  timothy  hay  for  sale,  the  farmer  shoidd  make  sure  that 
his  soil  is  not  sour ;  and  if  found  to  be  so,  he  must  apply 
lime,  as  already  advised  for  clover.  On  soils  which  are  not 
sour,  heavy  applications  of  barnyard  manure  bring  the  land 
into  good  condition  for  thnothy ;  and  if  it  be  desired  to  pro- 
duce market  hay,  it  will  usually  be  best  not  to  use  potash 
largely  in  connection  with  the  manure  for  the  crops  pre- 
ceding the  grass.  For  market  hay,  heavy  applications  of 
nitrogen  manures  or  fertilizers  and  relatively  light  applica- 
tions of  materials  containing  either  potash  or  phosphoric 
acid  should  be  the  rule. 

Top-dressing  Grass  Lands. 
Tliroughout  the  State  manure  is  quite  largely  used  for  top- 
dressing  grass  lands,  and  every  good  farmer  knows  that  fine 
crops  of  hay  can  be  produced  through  its  use.  It  may  be 
doubted,  however,  whether  the  manure  on  many  of  our  farms 
might  not  be  more  advantageously  used  in  most  cases  upon 
the  plowed  lands.  The  elements  of  value  contained  in  the 
manure  are  most  certainly  conserved  for  the  use  of  the  fol- 
lowing crop  when  the  manure  can  be  incorporated  with  the 
soil.  When  it  must  lie  upon  the  surface,  it  is  subject  to 
some  loss,  chiefly  in  two  ways  :  first,  by  the  escape  of  am- 
monia into  the  air ;  and  second,  by  wash  over  the  surface. 
Further,  the  manure,  unless  fine,  tends  to  kill  the  grass  to 
some  extent.  The  necessity  for  a  close  turf  for  the  produc- 
tion of  maxlnunn  hay  crops  has  be(!n  alluded  to.     If  numerous 
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little  areas  are  prevented  from  full  development  because 
covered  by  lumps  of  manure,  the  result  must  be  a  not  unim- 
portant decrease  in  the  crop.  For  all  these  reasons,  it  is 
the  belief  of  the  writer  that  under  average  farm  conditions 
manures  should  be  mainly  used  on  the  plowed  land,  and 
fertilizers  depended  upon  for  top-dressing  grass  lands. 
Whenever  mamire  is  chiefly  depended  upon  for  top-dressing, 
the  grasses  will  be  found  to  be  relatively  prominent,  for 
manure  is  relatively  rich  in  nitrogen.  The  use  of  manure, 
therefore,  is  likely  to  lead  to  the  production  of  a  good  grade 
of  hay  for  market.  Manure,  if  to  be  used  for  top-dress- 
ing, should  be  at  least  partially  rotted.  It  is  best  to  put  on 
in  the  fall,  and  a  manure  spreader  is  a  very  desirable  imple- 
ment for  the  work. 

The  selection  of  fertilizers  for  top-dressing  grass  lands 
must  be  determined  largely  by  the  character  of  hay  which 
it  is  desired  to  produce,  and  it  should  also  be  varied  accord- 
ing as  the  mowing  is  permanent  or  used  in  rotation  for  hoed 
crops.  On  mowings  which  are  used  in  rotation  for  hoed 
crops,  and  where  the  production  of  market  hay  is  the  object, 
nitrate  of  soda  should  be  the  most  prominent  among  the  fer- 
tilizers used  ;  and,  while  the  quantities  which  it  will  paj^  to 
apply  must  of  course  vary  with  the  conditiens.  the  following 
mixture  is  suggested  :  — 

Pounds. 

Nitrate  of  soda,  ......     175  to  200 

Acid  phosphate,  .         .         .         .         .         .       50  to  100 

High-grade  sulfate  of  ^jotash,      .         .         .         .       50  to  100 

These  materials  should  be  mixed  and  applied  about  May  1. 
For  similar  mowings,  where  a  large  proi)ortion  of  clover  in 
the  hay  is  desired,  the  following  mixture  of  materials  is 
suggested  :  — 

Pounds. 

Acid  phosphate,  ......  100 

Basic  shig  meal,  ......  400 

High-grade  sulfate  of  potash,      ....     150  to  200 

These  materials  should  be  mixed  and  applied  either  late  in 
the  fall  or  very  early  in  the  spring. 

For  permanent  mowings,  as  well  as  for  those  used  in  rota- 
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tion,  nitrate  of  soda  should  be  prominent  if  the  production 
of  market  hay  is  the  object.  The  quantity  of  this  fertilizer 
which  may  be  used  must  be  determined  largely  by  experi- 
ence. An  application  which  may  be  safely  used  on  some 
soils  or  in  some  localities  will  cause  the  grass  to  lodge  seri- 
ously in  others.  The  usual  range  in  quantity  which  may  be 
profitably  used  is  from  about  150  to  250  pounds  per  acre. 
The  following  mixture  of  materials,  although  not  yet  tested 
for  a  long  period  of  time  on  the  college  grounds  at  Amherst, 
is  recommended  with  much  confidence  :  — 

Pounds. 

Nitrate  of  soda, 150  to  250 

Basic  slag  meal,  ......     300  to  400 

High-grade  sulfate  of  potash,      .         .         .         .       75  to  100 

For  the  permanent  mowings,  where  hay  rich  in  clover 
is  desired,  an  annual  application  of  basic  slag  meal,  400  to 
600  pounds,  and  high-grade  sulfate  of  potash,  125  to  200 
pounds,  will,  it  is  believed,  give  good  crops.  The  mixture 
of  materials  containing  nitrate  of  soda  should  be  put  on 
about  Ma}^  1,  the  other  mixture  late  in  the  fall  or  early  in 
spring. 

It  will  be  readily  understood  that  the  mixtures  suggested 
by  no  means  exhaust  the  possibilities,  and  they  niay  not 
under  all  conditions  prove  the  most  desirable.  Thus,  for 
example,  wood  ashes  may  in  many  localities  give  the  most 
profitable  returns  Avhen  used  on  mowings  in  which  clover  is 
desired.  These  may  take  the  place  of  the  slag  meal  and 
potash  mixtures  which  have  been  suggested.  The  ashes  will 
supply  a  large  amount  of  lime,  as  well  as  potash  and  i)h()S- 
phoric  acid.  Fine-ground  bone  is  also  under  many  condi- 
tions a  useful  fertilizer,  especially  in  mixture  with  potash, 
for  permanent  mowings  where  clover  is  desired.  The  ex- 
periment station  plots  have  been  several  times  referred  to. 
The  9-acre  field  is  divided  into  three  nearly  equal  plots.  Each 
of  these  is  treated  as  follows  :  first  year,  barnyard  manure  at 
the  rate  of  IB, 000  pounds  per  acre,  api)lied  in  the  fall  ;  sec- 
ond year,  wood  ashes  at  the  rate  of  1  ton  i)er  acre,  applied 
in  early  spring;  third  year,  fine-ground  bone  400  pounds 
per  acre  and  muriate  of  potash  200  pounds,  mixed  and  ap- 
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plied  in  early  spring.  Each  year  all  three  systems  of  manur- 
ing are  represented.  Our  average  crops  under  this  system 
have  been  heavy,  having  amounted,  as  has  already  been 
stated,  to  6,600  pounds  per  acre. 

Reseeding  Permanent  Mowings. 
That  it  pays  occasionally  to  reseed  permanent  mowings  is 
made  very  evident  by  the  results  obtained  in  Amherst  in  the 
season  of  1903.  A  portion  of  each  of  two  plots  in  the  station 
mowings  was  plowed  and  reseeded  in  the  summer  of  1902, 
as  already  described.  One  of  these  plots  was  the  one  top- 
dressed  in  1903  with  wood  ashes.  The  yield  on  the  portion 
not  reseeded  was  at  the  rate  of  6,243  pounds  per  acre  ;  on 
the  reseeded  portion  the  yield  was  at  the  rate  of  8,546 
pounds.  On  the  plot  manured  with  barnyard  manure  the 
yield  on  the  portion  not  reseeded  was  at  the  rate  of  5,642 
pounds  per  acre  ;  on  the  reseeded  portion  it  was  at  the  rate 
of  10,002  pounds  per  acre.  The  manure  used  on  the  re- 
seeded portion  of  this  plot  was  harrowed  in  at  the  time 
the  seed  was  sown ;  the  balance  of  the  plot  was  top-dressed 
late  in  the  fall,  as  usual. 

Top-dressing  for  Rowen. 
Experiments  extending  over  several  years  in  Amherst 
indicate  a  probable  profit  from  the  application  of  a  moderate 
top-dressing  of  nitrate  of  soda  immediately  after  the  removal 
of  the  first  crop.  This  should  of  course  be  made  only  on 
mowings  where  the  product  is  almost  exclusively  grasses. 
Top-dressing  with  nitrate  of  soda  for  clover  would  be  a  mis- 
take, as  this,  as  already  stated,  should  get  its  nitrogen  from 
the  air.  The  quantity  of  nitrate  likely  to  prove  useful  will 
usually  vary  between  about  150  and  200  pounds  per  acre. 
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THE  GROWING  OF  MUSHROOMS. 


P.Y     T)K.     OF.O.      E.      STONE,     PROFESSOR     OF     BOTANY,     MASSACHUSETTS 
AGRICULTURAL   COLLEGE. 


During  the  past  decade  considerable  increased  interest 
has  been  manifested  in  edible  mushrooms  of  all  kinds. 
Numerous  publications,  some  of  which  are  extensive  and 
profusely  illustrated  volumes,  have  made  their  appearance, 
and  in  recent  years  mycological  societies  have  been  estab- 
lished in  many  localities.  The  members  of  these  societies 
are  enthusiastic  in  studying  nuishrooms,  and,  as  a  conse- 
quence of  a  large  amount  of  diligent  study,  together  with 
the  testing  of  various  types  of  edible  species,  a  vast  amount 
of  information  has  been  secured  on  this  subject. 

There  is  also  an  increased  interest  pertaining  to  the  grow- 
ing of  mushrooms  for  the  market,  especially  existing  among 
amateurs  and  those  who  wish  to  indulge  in  some  form  of 
gardening  on  a  small  scale. 

It  is  the  purpose  of  this  article  to  present  in  a  brief  man- 
ner an  account  of  mushroom  growing. 

What  Mushrooms  are. 

Mushrooms  are  low,  humble  plants,  belonging  to  the 
large  group  collectively  known  as  fungi.  Fungi  are  white 
plants,  and  are  not  infrecjucntly  called  colorless,  since  they 
contain  no  green  coloring  matter,  such  as  is  characteristic 
of  leaves.  On  account  of  the  absence  of  green  coloring 
matter,  or  chlorophyll,  they  are  incapable  of  decomposing 
the  carbon  dioxide  of  the  air  and  buikling  up  compounds  of 
starch,  sugar,  etc.,  which  constitutes  one  of  the  chief  char- 
acteristics of  green  plants. 

Mushrooms  arc  what  botanists  term  "  saprophytes,"  that 
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is,  they  obtain  their  food  from  docoinpo.secl  organic  matter 
contained  in  the  soil.  The}^  do  not  propagate  by  seeds,  as 
the  higher  plants  do,  but  have  instead  numerous  microscopic 
spores,  which  possess  a  similar  function  to  seeds,  but  are 
much  more  simple  in  their  make-up.  On  this  account 
mushroom  spores  do  not  possess  the  same  chance  for  repro- 
duction of  the  individual  as  seeds,  hence  the  necessity  for 
spores  to  be  reproduced  in  enormous  quantities,  in  order 
that  a  few  may  be  fortunate  enough  to  alight  in  some  favor- 
able situation  suitable  for  germina- 
tion and  the  reproduction  of  the 
individual.  The  spores  are  borne 
on  the  so-called  gills,  located  under 
the  head,  or  umbrella-like  shaped 
cap,  which  is  termed  technically  the 
pileus.  The  mushroom  that  is  gath- 
ered for  market  constitutes  the  fruit- 
ing portion  of  the  plant.  The  other 
portion  of  the  plant  is  comparatively 
insignificant,  and  is  represented  by 
the  white  thread-like  growth,  or 
mycelium,  which  permeates  the  soil. 
The  so-called  mushroom  spawn  is 
composed  of  these  threads  or  root- 
like filaments,  composted  with  ma- 
nure and  pressed  into  bricks.  Much 
of  the  spawn  or  bricks  sold  in  the 
markets    comes    from    England    or 

:r ;  f,  ™',"„r  '''"''•  '"•  F'-on^e.  ^»d  frequently  fails  to  spawn 

when  planted  under  favorable  con- 
ditions. The  English  spawn  is  sold  in  the  form  of  bricks 
which  w^eigh  about  one  and  one-fourth  pounds,  while  the 
French  spawn  is  composed  of  flakes  or  loose  material. 
Spawn  is  sold  by  all  of  the  leading  seedsmen.  In  sowing 
the  spawn  the  bricks  are  broken  up  into  numerous  small 
pieces  and  planted.  The  larger  the  amount  of  live  spawn 
contained  in  the  bricks,  the  better  is  the  product.  Occa- 
sionally attempts  have  been  made  to  utilize  home-made 
spawn,  but  practically  all  of  this  material  used  is  imported. 


Fig.  1.  —  Longitudinal  section 
of  a  mushroom;  poisonous  spe- 
cies of  amanita.  P,  pileus;  G, 
gills  or  lamellre,  on  which  the 
spores  are   borne;    S,  stipe  or 
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Mushrooms  do  not  constitute  an  ospeciallj  easy  croj)  to 
grow,  or,  at  least,  success  has  not  always  been  obtained  by 
those  who  have  attempted  to  grow  them.  One  of  the  chief 
difficulties  appears  to  lie  in  poor  spawn,  and  undoubtedly 
proper  temperature  and  soil  conditions  have  not  always 
been  maintained. 

During  the  past  two  years  tlie  Bureau  of  Plant  Industry 
at  Washington  has  attempted  to  improve  the  quality  of 
spawn  and  methods  of  growing  mushrooms.     It  is  antici- 


FiG.  2.  — Spawn  mixed  with  manure  and  pressed  into  bricks. 

pated  that  the  results  of  this  work  will  appear  subsequently 
in  a  special  publication,  and  it  is  expected  that  much  valu- 
able information  resulting  from  research  upon  this  subject 
will  be  available,  and  Avill  materially  assist  mushroom 
growers  in  their  business. 

How  Mushrooms  are  grown. 
The  common  mushroom  of  the  market  (^Agaricns  cam- 
jpestris)  grows  almost  everywhere  out  of  doors.  It  is  readily 
detected  by  those  familiar  with  mushrooms,  and  especially 
by  foreigners  who  haAC  spent  their  early  life  in  Euro})e, 
where  considerable  more  attention  is  given  to  edible  fungi 
than  in  America.  It  is  a  matter  of  common  observation  in 
summer  to  see  Italians  gathering  various  edible  mushrooms 
in  pastures.  Mushrooms  frequently  come  up  b}^  themselves 
in  greenhouses  under  the  benches  where  manure  and  potted 
soil  is  stored.     AVe  have  gathered  frequently  many  speci- 
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mens  thriving  in  such  localities.  When  mushrooms  are 
grown  for  the  market  on  a  commercial  basis,  it  is  essential 
that  all  of  the  conditions  be  made  as  desirable  as  possible 
for  their  growth  and  develo})ment,  in  order  that  a  large  and 
profitable  crop  may  be  obtained.  It  is  necessary  that  a  uni- 
form degree  of  temperature,  be  maintained,  and  that  the 
crops  be  secluded  from  draits  and  sunshine.  Total  dark- 
ness, however,  is  not  absolutely  necessary,  since  mushrooms 

grow  well  in  diffuse  light. 
Uniform  temperature  and 
moisture  conditions  are  more 
likely  to  exist  in  dark  places, 
and  it  is  for  this  reason  that 
mushrooms  are  grown  in  the 
dark.  Those  who  o:row 
mushi'ooms  commercially 
make  use  of  cellars,  barns, 
sheds,  tunnels  and  space  un- 
der greenhouse  benches,  etc., 
as  well  as  in  specially  con- 
structed mushroom  houses. 
It  is  desirable,  however,  to 
have  a  tolerably  dry  foundation  for  a  mushroom  bed.  The 
conditions  of  a  cellar  can  be  made  suitable  for  mushroom 
growing,  especially  for  amateurs  who  wish  to  go  into  the 
business  on  a  small  scale.  By  partitioning  off  a  portion  of 
the  cellar  and  closing  up  the  windows  more  constant  and 
uniform  conditions  can  be  obtained.  Space  under  green- 
house benches  can  be  made  especially  suited  to  mushroom 
culture,  and  many  growers  take  advantage  of  this  space  for 
their  propagation. 


Fig. 


. —  A  group  of  miislirooms  {Agariais 
camp  e  sir  is) . 


Conditions  adapted  to  Mushroom  Growing. 
Soil. — The  most  suitable  soil  conditions  for  mushroom 
culture  consist  in  supplying  the  beds  with  plenty  of  good 
horse  manure,  mixed  with  loam  or  decomposed  sod,  mixing 
a])out  one-fourth  or  one-fifth  loam  or  decomposed  sod  with 
manure.  Either  fresh  or  partially  rotted  manure  can  be 
used,  and  this  should  repeatedly  be  well  worked  over,  com- 
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posted  and  watered  frequently,  taking  care  that  it  does  not 
burn.  After  it  has  been  well  worked  over  and  conn)ostcd 
various  times,  and  the  heat  is  not  likely  to  rise  above  130*^  F., 
it  should  be  thoroughly  incorporated  with  one-fourth  to  one- 
fifth  decomposed  loam  or  sod.  It  can  remain  in  this  condi- 
tion until  read}^  for  use.  The  beds  are  usually  made  up  ten 
to  fourteen  inches  deep,  and  in  these  are  placed  the  soil  and 
manure  for  growing  them.  The  bottom  of  the  bed  should 
be  supplied  with  six  inches  of  fresh  manure,  well  tamped 
down.  It  should  be  covered  with  the  prepared  manure  and 
loam  mentioned  above,  adding  about  two  inches  at  a  time, 
and  compacting  the  same.  If  it  shows  a  tendency  to  heat 
too  much,  incorporate  a  little  loam  with  it.     One  or  two 


Fig.  4.  —  Cross-section  of  a  woodeu  mushroom  house,  about  sixteen  feet  wide,  pro- 
vided with  beds.  The  bouse  is  banked  up  with  eartli,  and  the  earth  is  covered  with 
salt  marsh  hay,  heated  from  boiler. 

layers  two  inches  deep  of  the  prepared  loam  and  manure 
can  be  put  on  each  day  until  the  recjuired  depth  is  obtained. 
Straw  or  some  mulching  material  is  then  put  over  the  top 
of  the  bed  until  ready  to  spawn.  This  answers  the  purpose 
of  catching  the  condensed  steam  and  keeping  the  surface 
from  getting  too  wet.  After  the  temperature  of  the  beds 
has  reached  about  1)0°  to  95°  F.,  the  straw  should  be  re- 
moved and  the  bed  spawned,  although  some  growers  prefer 
a  temperature  of  about  80°  F.  This  is  accomplished  by 
breaking  the  bricks  into  pieces,  and  planting  the  pieces  in 
rows  in  the  bed.  The  rows  should  be  about  one  foot  ai)art, 
and  the  pieces  of  spawn  inserted  every  six  or  eight  inches, 
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and  covered  up  superficially  with  the  soil.  When  spawning 
is  completed,  compact  the  surface  of  the  bed  all  over.  After 
this  is  accomplished,  the  bed  can  again  be  covered  with 
straw,  and  in  the  course  of  eight  or  nine  days  the  straw  is 
removed  and  the  bed  covered  with  two  inches  of  good,  mel- 
low loam.  Care  should  be  taken  that  the  temperature  of 
the  bed  does  not  exceed  80°  F.  after  covering,  as  in  that 
case  one  is  likely  to  lose  the  crop. 

Temperature  and  Moisture. — Before  the  mushrooms  have 
made  their  appearance  through  the  loam,  a  temperature  of 
from  65°  to  75°  F.  may  be  obtained ;  but  after  the  mush- 


FlG.  5.  —  Cross-section  of  a  mushroom  house.    The  house  is  constructed  of  wood  and 
banked  up  with  earth,  and  the  earth  covered  with  hay  or  straw. 


rooms  have  commenced  to  develop,  the  temperature  should 
be  kept  about  55°  F.  If  the  temperature  goes  above  60°  F., 
some  means  should  be  employed  to  lower  it ;  and  if  it  goes 
below  50°  F.,  it  should  be  raised  either  by  covering  the 
beds  or  b}'  applying  artificial  heat.  Beds  should  never  be 
allowed  to  become  too  dry,  and  must  be  kept  tolerably 
moist,  either  by  employing  matting  or  old  carpets  before 
the  nmshrooms  appear,  or  by  sprinkling  with  water. 

Houses.  — Where  special  attention  is  given  to  commer- 
cial mushroom  growing,  houses  are  constructed  which  are 
adapted  to  the  growth  of  this  crop.  The  style  of  houses 
shown  in  Figs.  4  and  5  represents  types  that  have  been  util- 


No.  4.]         GROWING   OF   MUSHROOMS. 


383 


ized  for  some  time  by  various  commercial  growers  of  mush- 
rooms. The  houses  usually  set  two  or  three  feet  below  the 
level  of  the  ground,  and  dirt  is  piled  up  on  either  side  to 
the  level  of  the  plates  which  support  the  roof.  These 
types  of  houses  have  usually  been  built  of  wood,  and  the 
roof  is  covered  with  hay  or  marsh  grass.  The  beds  are 
either  built  on  the  ground,  or  slightly  raised.  In  the  latter 
case  they  are  provided  with  board  sides,  thus  leaving  room 
for  a  path,  as  shown  in  Fig.  4.  Some  improvement  has 
been  made  in  recent  years  in  the  style  of  houses  for  mush- 
room culture.  One  of  the  principal  objections  to  houses 
such  as  shown  in  Figs.  4  and  5  is  that  they  are  very  likely 


Fig.  6. —  Cross-section  of  a  cement  and  corrugated-iron  mushroom  liouse,  banked  up 
with  earth.  The  house  is  provided  with  a  truss  roof.  C,  corrugated  iron ;  Ji,  wooden 
truss;  li,  lialf-inch  iron  tie  rod.  The  house  is  fifteen  feet  wide  and  four  feet  high  at 
ends  to  iron  roof,  and  is  heated  from  lioiler. 


to  rot  out  quickly,  and  it  is  expensive  to  renew  them.  An 
experienced  mushroom  grower  informed  me  that  such  a 
house  would  only  last  about  three  years.  On  account  of 
the  dampness  arising  from  the  heat  of  the  manure,  and  the 
unfavorable  situation  of  material  constructed  of  wood,  rot- 
ting occurs  very  quickly.  The  conditions  in  a  nuishroom 
house  are  exceedingly  favorable  for  timber-destroying  fungi, 
thus  causing  premature  dcca,y.  The  house  shown  in  Fig.  6 
is  a  more  recent  model,  used  by  Wyman  Brothers,  market 
gardeners,  Arlington,  Mass.  It  is  an  even-span  house, 
fifteen  feet  wide,  and  about  four  feet  high  at  the  sides. 
The  len<j:th  of  such  a  house  is  of  course  immaterial.     The 
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side  walls  are  built  of  cement,  and  there  is  a  truss  roof  con- 
structed out  of  Avood  and  corrugated  iron.  The  corrugated- 
iron  roof  and  cement  sides  furnish  construction  material 
which  will  not  readily  decay ;  and,  while  a  house  of  this 
description  may  cost  more  at  the  outset,  it  is  far  cheaper  in 
the  end  for  a  commercial  grower  who  intends  to  follow  that 
line  of  work.     Cellar  benches  can  be  constructed  singly  or 


i'^Ti^li 


Fig.  7. 


-Section  of  a  cellar  bed  covered  with  boards  and  matting  and  banked  up  with 
earth. 


in  series,  one  or  more  above  the  ground  bed.  A  single  bed 
is  shown  in  Fig.  7.  The  construction  of  cellar  beds  would 
depend  materially  upon  the  space  and  the  conditions  avail- 
able. 

Gathering  the  Crop. 

It  is  necessary  with  a  crop  like  mushrooms,  as  it  is  Avith 
many  others,  to  go  over  the  beds  each  day  and  gather  the 
mature  specimens.  These  are  gathered  in  trays,  care  being- 
taken  not  to  have  them  become  soiled  in  handling. 

In  picking  mushrooms,  it  is  recommended  that  they 
should  not  be  cut  off  at  the  base,  but  gently  twisted  and 
removed  from  the  soil.  When  it  is  necessary  to  cut,  as  is 
sometimes  the  case  when  they  come  up  in  large  numbers,  it 
is  recommended  that  the  butts  be  subsequently  removed  and 


No.  4.]  GROWING   OF   MUSHROOMS.  385 

the  holes  filled  with  soil,  in  order  to  prevent  decay.  Mush- 
rooms can  be  kept  in  a  cool,  dark  })lace  for  two  or  three 
days  after  picking,  with  little  detriment. 

Price  of  Mushrooms. 
Mushrooms,  like  other  crops,  are  usually  assorted  into 
grades,  which  l)ring  different  prices.  The  price  of  mush- 
rooms usually  varies  from  one  season  to  another,  and  also 
during  the  same  season.  A  No.  1  product  will  bring  $1  per 
pound  during  certain  seasons,  while  at  other  seasons  it  will 
sell  from  25  cents  to  50  cents  per  pound.  During  the  past 
winter  mushrooms  were  as  low  as  25  cents  per  pound  at  one 
time  in  the  Boston  market. 

Diseases  of  Mushroo3is. 

There  are  a  few  troubles  caused  by  fungi,  insects,  etc., 
which  occasionally  give  rise  to  loss  of  mushrooms.  Among 
some  of  the  troubles  experienced,  the  following  may  be 
mentioned.  Dark-colored  spots  coming  on  the  cap  of  the 
mushroom,  which  induce  decaj^  and  render  them  unfit  for 
the  market.  These  are  caused  hy  eel  worms,  which  are 
minute  microscopic  worms  similar  to  those  frequently  giving 
trouble  to  tomatoes,  cucumbers  and  various  other  plants. 
Various  animals,  such  as  maggots,  wood  lice  and  sow  bugs, 
occasionally  give  rise  to  trouble,  and  there  are  certain  rots 
caused  by  fungous  gro^vths  which  sometimes  damage  the 
crop. 

On  account  of  very  little  attention  having  been  given  to 
the  diseases  of  mushrooms,  no  definite  specific  remedies 
have  been  suggested  for  many  of  these  troul)les.  No  doubt 
there  are,  however,  cultural  methods  which  could  be  ap- 
plied, that  would  prove  of  some  value  in  exterminating  or 
controlling  the  ravages  of  these  various  organisms. 
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HARVESTING  AND  MARKETING  APPLES. 


BY   F.    A.    "WAUGH,    PROFESSOR    OF    HORTICULTURE,    MASSACHUSETTS 
AGRICULTURAL   COLLEGE. 


The  apple  tree  is  peculiarly  at  home  in  Massachusetts  and 
New  York  State.  Northward  the  severe  winters  make  the 
growing  of  many  varieties  precarious,  while  southward  the 
trees  are  less  and  less  thrifty,  until  in  the  extreme  southern 
States  apples  are  almost  as  rare  as  oranges  are  with  us. 

The  commercial  importance  of  the  apple  crop  in  Massa- 
chusetts is  increasing  rapidly  from  year  to  year.  In  general, 
we  are  seeing  more  clearly  that  the  more  refined  lines  of 
agriculture  are  the  ones  in  which  ^ve  reap  the  greatest  suc- 
cess;  and  amongst  these  fancier  crops,  requiring  more  in- 
tensive culture,  the  apple  takes  high  rank. 

It  must  be  said  that  the  methods  of  handling  the  apple 
crop  have  been  very  much  changed  in  recent  years.  The 
farmers  who  still  adhere  to  the  old-fashioned  way  of  doing 
things  do  not  find  great  encouragement  in  selling  apples  ; 
on  the  other  hand,  those  who  have  taken  up  with  modern 
ideas,  or,  better  still,  have  led  in  the  establishment  of  modern 
practices,  are  reaping  their  just  and  generous  reward. 

Picking  the  Fruit. 
The  time  was  when  the  apples  used  to  be  shaken  oS  the 
trees  ;  a  still  lazier  method  was  to  allow  them  to  fall  ofl". 
Such  apples  are  fit  only  for  second-class  cider,  and  if  that 
was  the  market  to  which  they  were  destined,  no  great  damage 
was  done.  However,  such  apples  are  still  sometimes  offered 
in  the  markets.  They  are  almost  always  a  dead  loss  to  the 
man  who  attempts  to  sell  them,   and  interfere,   sometimes 
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seriously,  with  the  sales  of  good,  hand-picked  fruit.  Apples 
must  be  hand-picked  from  the  trees  in  order  to  be  market- 
able, —  this  is  the  only  way.  Moreover,  they  must  be 
carefully  hand-picked,  and  they  should  be  taken  off  with  the 
stems  attached  to  the  fruit.  If  the  apples  are  torn  oif  the 
stems,  the  skin  is  ruptured,  and  decay  is  apt  to  set  in. 

The  best  receptacle  in  Avhich  to  pick  apples  is  the  oak 
splint,  swinging  bale,  half-bushel  basket.  If  fancy  fruit  is 
to  be  handled,  it  is  worth  while  to  pad  these  baskets  with 


Ticking  Basket, —  Oak  Splints,  One-half  Bushel,  Swinging  Bale. 


old  grain  sacks.  A  heavy  wire,  bent  in  the  form  of  the 
letter  S,  enables  the  picker  to  hang  the  basket  on  a  limb 
while  it  is  being  filled,  and  also  to  let  it  doAvn  by  a  strap  out 
of  the  tree. 

Picking  ladders  are  usually  needed  on  old  trees.  These 
should  be  long,  and  as  light  as  possible.  Step-ladders  are 
sometimes  used ;  they  should  always  be  of  the  three-legged 
variety. 

Certain  varieties  of  apples,  as,  for  example^  Wealthy, 
have  the  bad  habit  of  falling  early  from  the  trees.     AYith 
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such  varieties  picking  has  to  be  timed  with  reference  to  this 
bad  habit.  Fruit  must  be  picked  early  enough  to  prevent 
its  falling.  Other  varieties  which  hold  on  well,  like  Baldwin 
and  Spy,  may  be  picked  when  they  are  at  their  best.  There 
has  been  a  good  deal  of  argument  as  to  just  when  an  apple 
should  be  picked,  but  recent  experiments  show  that  apples 
which  are  ripe  and  fully  colored  keep  better  in  storage  than 
those  which  are  picked  earlier. 

This  matter  of  having  apples  fully  grown,  ripe  and  thor- 
oughly colored  is  of  so  much  importance  that  some  growers 
who  make  a  specialty  of  fancy  fruit  have  adopted  the  practice 
of  picking  over  the  tree  two  or  three  times.  Those  apples 
which  are  mature  and  colored  are  taken  off  at  each  picking, 
while  those  which  are  yet  green  are  left.     These  green  apples 


Homemade  Fruit  Wagon  for  handling  Barrels. 


increase  in  size  rapidly,  and  take  on  the  proper  color  eventu- 
ally. The  men  who  have  tried  this  method  say  that  it  pays 
well. 

In  handling  the  fruit  in  the  orchard,  between  the  trees 
and  the  storage  room,  or,  later,  between  the  storage  and  the 
shipping  station,  some  suitable  wagon  ought  to  be  provided. 
A  stone  boat  is  sometimes  used,  and  is  not  the  worst  thing 
that  could  be  found,  especially  for  short  hauls  and  small 
loads.  It  is  better,  however,  to  have  one  of  the  low-down 
wagons,  made  especially  for  handling  fruit.  In  the  illustra- 
tion one  is  shown  as  it  was  actually  made  up  at  home. 
Some  sills  were  hung  by  strap  irons  from  the  front  and  rear 
axles  of  a  common  wagon  frame,  and  on  these  some  boards 
were  laid,  making  a  floor  for  carrying  the  barrels.     Han- 
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dliiig  barrels   of  apples   in   and  out  of  the    conunon   high 
wagon  is  hard  and  expensive  labor,  and  it  is  apt  to  damage 

the  fruit. 

Grading  the  Fruit. 

In  nothing  does  the  work  of  the  experienced  apple  seller 
differ  more  from  that  of  the  inexperienced  man  tlian  in  the 
grading  of  the  fruit.  All  of  our  city  markets  have  now 
reached  a  point  wliere  fruit  can  liardl}^  be  sold  at  any  price 
unless  it  is  carefully  and  uniformly  graded  and  properly 
marked. 

Apples  should  be  graded  into  at  least  three  lots,  which 
we  may  call  firsts,  seconds  and  culls.  Sometimes  four 
grades  are  made,  but  the  three  here  mentioned  are  the  most 
usual.  The  first  grade  of  fruit  must  be  of  good  size,  uni- 
form in  shape  and  color,  free  from  blemishes  and  true  to 
name.  Second-grade  fruit  is  smaller,  not  so  well  colored, 
but  must  be  free  from  any  serious  blemishes.  The  National 
Apple  Shippers'  Association  has  adopted  a  rule  for  deter- 
mining first  and  second  grade  apples  as  follows  :  — 

The  standard  for  size  for  No.  1  apples  shall  be  not  less  than 
two  and  one-half  inches  in  diameter,  and  shall  include  such 
varieties  as  Ben  Davis,  Wealthy,  TAventy-ounce,  Baldwin, 
Greening  and  other  varieties  kindred  in  size.  The  standard 
for  such  varieties  as  Romanite,  Eusset,  Winesap,  Jonathan, 
Missouri  Pippin  and  other  varieties  kindred  in  size  shall  not 
be  less  than  two  and  one-quarter  inches;  and,  further.  No.  1 
apples  shall  he  at  the  time  of  picking  practically  free  from  the 
action  of  worms,  defacement  of  surface  or  broken  skin.  They 
sliall  be  hand-j^icked  from  the  tree,  a  bright  and  normal  color, 
and  sha^iely  in  form.  No.  2  apples  shall  be  hand-picked  from 
the  tree ;  shall  not  be  smaller  than  two  and  one-quarter  inches 
in  diameter;  the  skin  must  not  be  broken  or  the  apple  bruised. 
This  class  must  be  faced  and  packed  with  as  much  care  as 
No.  1  fruit. 

The  different  grades  are  variously  designated,  sometimes 
as  fancy,  choice,  select,  prime,  XXX,  XX,  etc.,  but  these 
designations  have  no  official  standing.  There  is  so  nuich 
variation  in  the  practice  of  packing  that  none  of  these  marks 
has  any  distinctive  meaning. 
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In  grading  and  packing  apples  a  .sorting  table  should  be 
built,  somewhat  in  the  form  as  shown  in  the  illustration. 
It  should  be  large  enough  to  hold  at  least  three  barrels  of 
apples  spread  out  at  one  time.  At  one  end  there  should  be 
an  opening  or  spout  heavily  padded  with  gunny  sacks. 
Through  this  opening  apples  may  be  guided  and  gently 
rolled  into  barrels.  Some  sorters  prefer,  however,  to  sort 
into  baskets.     The  baskets  are  then  emptied  into  barrels. 

Considerable  experience  and  natural  good  judgment  are 
required  to  sort  apples  rapidly  and  accurately.  The  task 
is  difficult,  and  highly  important ;  the  man  assigned  to  it 
should  be  the  best  on  the  job. 

In  filling  apple  barrels,  the  work  begins  at  what  is  really 


Sorting  Table. 


the  top  of  the  barrel.  The  head  is  put  in  and  the  barrel 
turned  bottom  side  up  on  it.  The  first  layer  of  fruit  is  put 
in  by  facing,  stem  downward,  carefully  on  this  inverted 
head.  Good,  well-colored  specimens  are  selected  as  facers, 
but  they  should  not  give  a  misleading  idea  of  the  general 
contents  of  the  barrel.  Usually  a  second  row  of  facers  is 
put  in,  stems  down,  in  the  same  way.  The  remainder  of 
the  barrel  is  filled  in  with  loose  apples.  These  are  thor- 
oughly shaken  down  three  or  four  times  during  the  process 
of  filling.  Finally  the  barrel  is  sometimes  finished  by  facing 
the  last  row  in  the  bottom  (that  is  on  top  as  the  barrel  is 
filled).  When  the  filling  is  complete,  the  barrel  should 
be  somewhat  more  than  full.     The  fruit    should   stand  up 
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two  or  three  inches  above  the  chines.  This  amount  will  be 
taken  up  in  pressing  the  head  or  the  bottom  in  place.  The 
bottom  is  pressed  in  with  a  screw  or  lever  press,  is  nailed 
in  place,  and  the  barrel  is  ready  for  the  market. 

Apple  Bakrels. 

Customarily,  the  package  for  selling  apples  is  the  barrel. 
There  are  various  forms  of  barrels  in  use  in  this  country, 
the  two  most  common  ones  being  the  hundred-quart  barrel 
and  the  ninety-six-quart  barrel.  The  National  Apple  Ship- 
pers' Association  have  adopted  the  barrel  having  the  fol- 
lowing dimensions:  stave,  28|-  inches;  head,  11^  inches; 
circumference  in  the  middle,  64  inches.  This  is  the  hun- 
dred-quart barrel.  There  seems  to  be  a  tendency  at  the 
present  time  to  use  more  of  the  ninety-six-quart  barrels. 

The  barrel  market,  however,  in  the  last  few  j-ears  has 
been  a  very  difficult  and  unsatisfactory  one.  The  prices 
have  been  abnormally  high,  and  promise  to  be  higher  than 
ever  this  season.  It  seems  probable  now  that  good  barrels 
cannot  be  had  anywhere  for  less  than  40  cents  each.  Under 
these  circumstances  many  poor  barrels  are  being  used. 
Flour  barrels  are  frequently  employed,  and  are  in  great 
demand.  Such  barrels  should  always  be  very  carefully 
cleaned  out  before  being  used.  Clean,  fresh,  unused  bar- 
rels are  always  better.  When  handling  large  crops  of 
apples,  it  is  doubtless  the  best  practice  to  buy  staves,  hoops 
and  heads  in  quantities,  knocked  down,  and  have  the  bar- 
rels made  up  on  the  farm  by  a  cooper.  At  the  present 
prices  of  barrel  stock  no  great  saving  can  be  made  in  this 
way,  but  fresh,  clean  barrels  are  secured. 

Apple  Boxes. 
The  high  prices  of  apple  barrels,  taken  in  connection  with 
the  changing  conditions  of  our  markets,  have  led  to  the  ex- 
tended use  of  boxes.  We  have  experimented  to  a  consid- 
erable extent  in  the  department  of  horticulture  at  the 
Massachusetts  Agricultural  Colleo^e  in  the  use  of  boxes  for 
apples.  While  we  are  not  ready  to  say  that  boxes  are  bet- 
ter than  barrels,  in  general,  we  have  found  their  use  very 
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satisfactory.  Boxes  should  be  used,  however,  only  for 
strictly  first-class  fruit,  and  more  especially  for  the  early 
and  soft-fleshed  varieties.  There  is  probably  less  margin 
of  profit  in  handling  standard  winter  fruit  like  Baldwin  in 
the  smaller  package. 

Many  kinds  of  boxes  have  been  used  and  recommended. 
The  bushel  box  is  probably  the  best,  under  the  present 
market  conditions.  These  boxes  are  made  up  in  a  variety 
of  styles.  The  one  which  seems  to  be  the  most  attractive, 
and  the  one  which  we  prefer,  measures  10  by  11  by  20 
inches  inside.  This  gives  a  trifle  over  the  standard  bushel, 
and  weighs  about  fifty  pounds  filled.  The  ends  are  seven- 
eighths-inch  stufli",  and  the  top,  bottom  and  sides  are  one- 
fourth-inch  stuft'.     These  cost  about  $15  a  hundred. 

In  shipping  fancy  apples  in  boxes,  we  have  found  it  de- 
sirable to  wrap  the  fruit  in  papers.  Any  clean  white  paper 
will  answer,  but  specially  made  tissue  paper  furnished  by 
dealers  for  fruit  Avrapping  is  the  most  satisfactory.  The 
papers  are  cut  10  by  10  inches  square. 

Cold  Storage. 

The  cold-storage  business  for  apples  has  been  rapidly 
developed  in  the  last  five  years  ;  it  has  also  been  greatly 
improved.  The  largest  bulk  of  winter  fruit  now  finds  its 
way  into  the  large  city  storage  houses,  from  which  it  is 
marketed  as  wanted.  Many  of  these  storage  companies 
accept  apples  for  storage  direct  from  the  growers.  The 
prices  charged  for  storage  are  from  30  to  50  cents  a  barrel 
for  the  season  ;  this  allows  the  fruit  to  be  taken  out  at  any 
time  up  to  May  1. 

The  keeping  of  fruit  in  what  is  called  common  storage 
has  been  considerably  diminished  on  account  of  the  im- 
proved cold-storage  facilities.  Quantities  are  still  stored 
at  home,  however,  in  cellars  or  in  houses  constructed  es- 
pecially for  the  purpose.  Such  houses  or  fruit  rooms  are 
usually  cooled  in  some  way,  usually  by  control  of  the  ven- 
tilation. Well-built  fruit  houses  of  this  type  have  proved 
very  successful  in  the  past ;  their  value  is  proportionately 
less,  however,  as  the  city  cold  storage  becomes  cheaper  and 
more  efficient. 
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Methods  of  Selling. 

There  are  many  dilt'erent  ways  of  selling  apples;  every 
man  must  judge  from  his  own  circumstances  what  method 
will  be  the  most  successful  with  him.  This  is  a  critical 
matter,  and  failure  is  common  here.  Too  many  men  seem 
to  think  that  because  some  one  else  succeeds  by  certain 
methods  of  marketing,  those  methods  are  universally  appli- 
cable. This  part  of  the  subject  should  receive  very  careful 
study  from  the  man  who  has  apples  to  sell.  The  principal 
methods  of  selling  may  be  briefly  summarized  as  follows  :  — 

(1)  Retailing  in  the  Home  Mnrhet. — Very  often  apples 


A  Home  Apple-stouage  House,  holding  about  2,000  Barkels. 


can  be  taken  to  the  near-by  village  or  city  market  in  small 
lots,  and  sold  from  the  growers'  wagons  at  fair  or  even  flmcy 
prices.  The  growers  who  are  running  vegetable  or  milk 
wagons  commonly  find  this  method  the  best  one.  In  all 
cases  where  it  can  be  adopted  it  is  to  be  recommended.  The 
fruit  is  proinptly  sold,  and  the  money  is  in  hand ;  there  is 
no  trouble  with  transportation  companies,  connuission  men 
or  other  agents,  and  very  often  there  is  no  expense  for  pack- 
ages. Naturally  this  method  is  the  best  suited  to  the  disposal 
of  a  miscellaneous  collection  of  summer  and  fall  apples, 
rather  than  of  the  sale  of  a  larij^e  block  of  Baldwins  or  some 
other  winter  variety. 

(2)    Oil  Treefi.  —  It  has  been  customary  for  some  years  in 
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western  States  for  the  growers  to  sell  the  crop  on  the  trees. 
This  practice  has  rapidly  gained  ground  in  Massachusetts. 
The  buyer  comes  to  the  orchard,  and  either  pays  a  lump  sum 
for  the  entire  crop,  or  else  pays  a  stipulated  price  per  barrel. 
In  the  latter  case  the  price  is,  say,  $1.50  for  the  best  grade 
and  $1  for  the  second  grade,  the  grading  being  done  by  the 
buyer.  This  method  has  considerable  advantages  for  the 
men  who  are  not  in  close  touch  with  apple  markets,  or  who 
are  not  experienced  in  grading  and  packing  fruit.  It  relieves 
the  grower  immediately  of  the  two  great  responsibilities  — 
grading  and  selling. 

(3 )  On  Oommission.  —  One  of  the  best  recognized  methods 
of  selling  is  that  of  shipping  the  fruit  on  commission.  When 
the  barrels  or  boxes  are  ready,  they  are  put  in  the  hands  of 
commission  men,  usually  in  one  of  the  large  city  markets. 
The  commission  man  sells  them  for  what  he  can  get,  and 
returns  the  amount  to  the  grower  minus  the  commission  and 
any  charges  for  freight,  cartage,  storage,  etc.  There  are 
many  disadvantages  to  this  system,  and  much  fault  has  been 
found  with  it ;  but,  on  the  whole,  it  is  the  best  method  for 
a  large  number  of  growers.  If  a  reliable  commission  house 
is  selected,  and  if  the  shipper  is  careful  and  honest  on  his 
side  of  the  transaction,  good  results  may  be  expected. 
Most  of  the  cursing  against  connnission  men  comes  from 
shippers  Avho  have  tried  to  cheat  them. 

(4)  On  Joint  Account.  —  This  is  a  new  method  of  selling, 
and  not  often  adopted.  According  to  this  method,  the  gi'ower 
turns  over  his  fruit  to  the  seller  at  picking  time,  receiving  a 
stipulated  amount  in  cash  down.  This  is  considerably  less 
than  the  value  of  the  fruit,  say  $1  a  barrel.  The  fruit  is 
then  held  by  the  seller,  and  disposed  of  at  his  option.  At 
the  close  of  the  season,  when  the  fruit  is  all  sold,  the  shipper 
and  seller  have  a  final  settlement.  From  the  gross  amounts 
of  the  sales  there  is  deducted  first  the  advance  payment 
made  to  the  shipper ;  then  the  storage,  freight  and  other 
charges  are  subtracted  ;  the  balance  is  finally  divided  equally 
between  the  apple  grower  and  the  apple  seller.  In  every 
instance  which  has  come  to  our  notice  this  method  has 
worked  very  well. 
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The  Current  Crop. 
It  may  be  proper  to  remark  that,  though  1904  is  scheduled 
as  "the  apple  year"  with  us,  the  crop  now  promises  to  be 
moderate.  The  most  reliable  reports  that  we  have  seen  say 
that  it  will  be  less  than  last  year.  This  is  rather  a  safe  way 
of  estimating,  for  the  markets  handled  more  apples  from  the 
crop  of  1903  than  ever  before  in  the  history  of  American 
apple-growing.  Prices  offered  by  buyers  this  fall  Avill  prob- 
ably be  about  the  same  as  in  the  fall  of  1903.  Though 
growers  cannot  generally  expect  to  get  better  prices  than  a 
year  ago,  they  should  not  be  frightened  into  selling  for  less 
merely  because  this  is  called  ' '  the  apple  year "  in  Massa- 
chusetts. 
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BREEDS  FOR  THE  FARM  AND  FARMERS  AS  POULTRY 

BREEDERS. 


BY   JOHN   H.  ROBIXSON,  EDITOR    "  FARM-POULTRY,"  BOSTON,  MASS. 


When  I  was  a  boy  in  Illinois,  thoroughbred  fowls  were 
rare,  and  even  less  frequently  found  on  farms  than  else- 
where. But  there  was  one  thing  about  the  farm  flocks  in 
those  days  that  I  often  think  of  with  regret,  that  in  the  im- 
provement of  poultry  stocks  that  feature  has  been  lost;  i.e. 
the  fowls  in  each  flock  and  the  flocks  throughout  each  com- 
munity were,  in  general,  very  much  alike. 

To  be  sure,  there  was  not  the  uniformity  one  finds  to-day 
in  a  lot  of  selected  specimens  from  a  stock  of  well-bred 
birds.  The  best  specimens  Avere  not  to  be  compared  with 
the  finest  developed  specimens  of  to-day,  for  either  color, 
shape  or  size.  Yet  I  am  inclined  to  think  that,  aside  from 
the  matter  of  color,  the  average  farm  flock  of  those  days 
was  more  uniform  than  even  the  average  fancier's  flock  of 
to-day,  and  there  are  some  breeds  now  popular  for  which  I 
would  not  except  color,  either.  Observe  that  I  do  not 
claim  that  the  flocks  of  the  old  days  were  as  good  as  those 
of  to-day, — only  that  they  were  more  uniform. 

It  is  to  be  regretted  that  in  the  improving  of  flocks,  which 
has  followed  the  introduction  of  new  breeds,  uniformity  in 
flocks  and  of  the  flocks  in  the  same  section  have  so  seldom 
been  retained.  There  have  been  so  many  new  and  improved 
l^reeds  to  select  from,  that  as  soon  as  people  began  to  go 
outside  of  their  own  immediate  neighborhood  to  get  new 
blood,  and  to  try  to  introduce  blood  that  would  improve 
their  flock,  those  who  had  before  used  the  same  kind  of 
stock  began  to  use  some  very  diflTerent  stocks  ;  and,  as  they 
still  continued  exchanging  "  roosters"  and  eo-gs  with  their 
neiirhbors,  the  result  was  that  the  flocks  often  became  fear- 
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fully  aud  wonderfull}^  mixed.  The  poultry  stocks  of  the 
country,  considered  as  a  whole,  continue  so.  There  are 
here  and  there  farming  localities  where  nearly  all  farmers 
keep  the  same  kind  of  fowls,  and  in  some  sections  flocks  of 
certain  breeds  are  much  more  numerous  than  elsewhere  ; 
but  there  is  not  anywhere  such  greater  uniformity  and  bet- 
ter general  excellence  as  might  reasonably  be  expected  after 
two-thirds  of  a  century  of  improvement. 

That  this  last  statement  is  not  in  accordance  with  general 
ideas  I  am  well  aware.  Any  one  who  will  consider  the 
lack  of  uniformity  in  the  poultry  found  in  the  ordinary  farm 
flock,  as  well  as  in  the  ordinary  town  flock,  and  who  will 
observe  the  small  proportion  of  only  fair-sized  fowls,  must 
admit  that  there  are  grounds  for  it.  We  need  not,  how- 
ever, depend  merely  on  observation.  Here  is  an  illustra- 
tion. A  few  years  ago  I  had  a  lot  of  Light  Brahma  hens  I 
wanted  to  sell  in  a  bunch,  and  at  once,  in  order  to  get  them 
out  of  the  way.  I  could  not  sell  them  to  any  of  the  local 
buyers,  because  they  were  too  large  for  their  trade ;  so  I 
asked  a  buyer  in  a  section  the  other  side  of  Boston,  where 
Brahmas  were  bred  more  than  any  other  fowl,  if  he  could  use 
them.  He  agreed  to  take  them,  and  turned  the  deal  over  to 
a  Somerville  buyer,  who  sometimes  made  trips  to  ni}^  town. 

The  lot  of  hens  sold  weighed  at  this  time  only  a  little  over 
seven  pounds  apiece,  average  live  weight.  They  had  been 
laying  heavily  for  between  six  and  seven  months,  and  were 
not  in  good  condition.  Four  months  before  they  were  sold 
the}'  would  have  averaged  better  than  nine  pounds,  many  of 
the  hens  weiohino;  when  in  good  condition  ten  to  ten  and  a 
half  pounds.  When  the  man  who  came  for  them  was  weigh- 
ing them,  he  remarked  that  they  were  the  heaviest  and  larg- 
est hens  he  had  had  for  a  couple  of  years. 

Talking  about  weights  of  poultry,  one  thing  led  to 
another,  until  Anally  he  asked  :  "  What  do  you  suppose  is 
the  average  weight  of  the  fowls  we  hny  ? "  T  guessed, 
"About  five  pounds."  "  AVell,"  said  he,  "  the  most  of  the 
hens  we  get  weigh  three  to  three  and  a  half  pounds.  liens 
that  weigh  four  to  five  jjounds  we  call  large  hens,  and  we 
get  very  few  lots  that  will  average  four  pounds." 
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Since  then  I  have  taken  some  pains  to  learn  from  other 
buyers  —  and  to  see  for  myself  as  I  went  about  among 
poultry  keepers  —  whether  his  statements  were  correct;  and 
I  have  to  conclude  that  they  were,  and  that  the  average 
fowl  of  to-day  is  but  a  slight  improvement  over  the  best 
ordinary  fowls  of  sixty  or  seventy  years  ago.  Vfhy  is  it? 
I  think  the  answer  is,  there  has  not  been  the  improvement 
of  poultry  generally  that  there  ought  to  be,  because  the 
farmer  is  so  seldom  a  poultry  breeder. 

That  does  not  indicate  that  farmers  as  a  class  are  different 
from  other  [)oultry  keepers.  The  ordinary  pt)ultry  keeper, 
even  the  ordinary  fancier,  is  not,  strictly  speaking,  a 
breeder.  But,  inasmuch  as  the  farmers  produce  by  far  the 
greater  part  of  the  country's  supply  of  poultry  and  eggs 
(some  authorities  say  nine-tenths  of  it) ,  what  farmers  gen- 
erally do  or  fail  to  do  with  regard  to  poultry  is  of  vastly 
more  importance  than  what  the  rest  of  the  poultry  keepers 
do  or  neglect  to  do  ;  for,  if  all  the  other  poultry  keepers  by 
general  consent  should  ado})t  a  course  which  would  greatly 
improve  their  stocks  of  fowls,  the  effect  on  the  whole  market 
product  would  be  small,  as  compared  with  the  results  if 
half  or  even  a  third  of  the  farmers  were  to  pursue  the  same 
course. 

Most  people  who  raise  poultry  are  just  poultry  grotvers. 
They  hatch  the  eggs  of  such  stock  as  they  happen  to  have. 
They  keep  on,  year  after  year,  reproducing  fowls,  without 
any  definite  ideas  as  to  the  particular  points  of  excellence 
which  it  would  be  desirable  to  establish  in  their  stock. 
They  interest  themselves  little  if  at  all  in  the  principles  of 
breeding ;  they  follow  no  definite  sj^stem.  If  they  use 
some  pure-bred  stock,  they  give  no  special  attention  to  pre- 
serving its  characteristics.  Oftener,  indeed,  such  special 
attention  as  they  give  it  is  in  the  line  of  getting  rid  of 
whatever  fixed  character  their  fowls  possess.  The  average 
poultry  keeper  has  a  perfect  mania  for  crossing  breeds,  and 
nearly  always  he  makes  crosses  without  definite  ideas  about 
what  he  is  likely  to  get,  or  what  he  wants  to  get.  Then, 
not  finding  the  product  pleasing,  he  crosses  again  and  again, 
until,    becoming    disgusted    with   his    chickens,    he    either 
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leaves  them  to  breed  together  by  chance,  or  gets  some  new 
stock  and  begins  another  series  of  crosses. 

Poultry  breeding  properly  consists  in  the  intelligent,  sys- 
tematic mating  of  fowls 
to  produce  progeny  hav- 
ing the  desirable  qualities 
of  the  parents  preserved 
and  if  possible  intensified, 
and  the  undesirable  quali- 
ties either  "reduced  or  bred 
out  entirely.  A  poultry 
breeder  is  not  necessarily 
a  fancier  or  a  breeder  of 
thoroughbred  stock.  One 
who  works  systematical  1}^ 
and  persistently  for  the 
development  of  common  or  grade  stock  is  reallj^  more  of  a 
breeder  than  manv  growers  of  thorouo^hbred  stock.  If  his 
^^       _     ^  ideas  are  good,  and  he  is 
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reasonably  successful  in 
his  efforts  to  realize  these 
ideas  in  his  stock,  he 
accomplishes  more  than 
most  of  those  keeping 
thoroughbreds.  I  have 
known,  first  and  last,  a 
good  many  breeders  who 
j  have  made  for  themselves, 
'  "  from  common  stock, 
flocks  of  fowls  in  every 
practical  respect  equal  to 
average  good   thorough- 
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breds.     They   were    vir- 
tually   pure    bred,  —  as 
much  so  as  many  of  the 
standard  bred  stocks. 
But  there  are  two  serious  objections  to  working  in  this 
way.     The  first  is,  that  it  takes  very  nuicli  longer  to  accom- 
plish any  desired  results  by  breeding  from  connuon  stock 
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than  by  breeding  from  thoroughbreds.  Though,  as  has 
been  said,  man}^  thoroughbreds  are  by  no  means  all  that 
they  should  be,  it  is  always  possible  to  get  specimens  of 
some  popular  thoroughbred  variety  having  the  qualities 
one  desires  well  developed ;  and  from  such  stock  as  a  foun- 
dation a  careful  breeder  can  accomplish  more  in  three  years 
than  he  could  in  three  times  as  many  years  if  he  began  with 
stock  of  no  particular  breeding. 

This  is  a  point  which  has  been  demonstrated  over  and 
over.     It  is  a  point  which  needs  to  be  emphasized  often,  for 

one  of  the  most 
prevalent  errors 
about  poultry 
breeding  is  the 
opinion,  held  by 
many  who  have  a 
very  good  idea  of 
what  they  want, 
that  they  can  de- 
velop it  themselves 
by  the  careful  im- 
provement of  in- 
ferior stock  more 
economically  than 
by  paying  the  high 
prices  which  it  is 
frequently  neces- 
sary to  give  in  or- 
der to  get  good 
stock  of  the  type  wanted.  I  would  not  advise  any  one  who 
needed  to  consider  economy  —  as  most  of  us  do  • —  to  buy 
fine  breeding  fowls  in  large  numbers  at  big  prices  ;  but  it 
is  often  the  best  economy  to  pay  almost  an  extravagant 
price  for  a  few  good  birds,  to  be  used  as  foundation  stock, 
rather  than  give  time  and  attention  to  the  development  of 
a  larger  flock  of  less  meritorious  quality. 

The  principle  is  exactly  the  same  as  that  upon  which  a 
farmer  or  gardener,  who  wants  some  of  a  new  variety  of 
vegetable,  grain  or  fruit,  so  expensive  that  he  does  not  feel 
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that  he  can  afford  to  buy  it  in  quantity,  proceeds.  He  buys 
a  small  amount,  and  simply  uses  it  as  a  foundation  stock 
from  which  to  produce  seed  or  plants  for  a  large  crop  in 
some  future  year.  He  should  do  the  same  way  with  poul- 
try, and  should  have  as  much  patience  in  working  toward 
the  results  he  wants. 

The  second  objection  to  developing  common  stock  is  that, 
in  workino;  alona;  lines  in  which  no  one  else  is  interested, 
one  almost  invariably  comes  before  long  to  the  place  where 
he  needs  new  bh)od  ;  but,  as  he  cannot  get  it  from  stock 
bred  on  similar  lines,  there  being  no  other  such  stock,  he 
has  to  either  go  without  new  blood  or  use  something  differ- 
ent. He  has  a  choice 
of  only  two  equally 
unsatisfactory  courses. 
The  dilemma  is  easily 
avoided  by  using  fowls 
of  a  popular  breed,  in 
which  it  is  always  pos- 
sible to  get  some  such 
stock  as  one  wants. 

What  puzzles  the  per- 
son   who  wants  to   sfet 


a  few  good  birds  to  use 
as  foundation  stock  is 
where  to  go  to  get  such 

stock.  He  finds  many  breeders,  all  claiming  to  have  just 
what  he  needs.  If  he  is  where  he  comes  in  contact  with 
many  people  who  have  at  one  time  or  another  bought  stock 
from  these  breeders,  he  is  very  apt  to  come  across  one 
or  more  people  who  tell  him  of  experiences  with  this, 
that  and  the  other  breeder  that  make  him  think  he  had 
better  not  risk  an  order  with  any  of  them.  I  get  scores 
of  letters  every  year  from  such  people.  They  write  to 
me  supposing  that  I  can  tell  them  all  about  the  different 
stocks,  —  which  is  good,  which  is  bad ;  and  about  the 
breeders,  —  who  is  reliable  and  who  is  not.  They  say 
something  like  this:  "I  have  onl}^  a  little  money  to  spend 
for  fowls.     I  have  had  to    save  very   carefully  to  get  it, 
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and  I  cannot  afford  to  buy  stock  that  will  not  prove  sat- 
isfactor3^" 

Now,  I  am  so  situated  that  I  am  not  at  liberty  to  recom- 
mend one  man's  stock  in  preference  to  another ;  and,  even 
if  I  were  at  liberty  to  do  so,  I  would  be  very  reluctant  to 
express  an  opinion  as  to  the  best  place  to  buy  stock  of  any 
particular  kind,  for  I  found  out  long  ago  that  unless  you 
know  what  kind  of  stock  a  man  wants,  and  know  that  he 
too  knows  what  he  wants,  advising  him  where  to  buy  is  too 

risky.  If  he  is 
not  satisfied 
with  the  deal, 
he  blames  you 
more  than  any 
one  else  con- 
nected with  it. 
I  can  do  better 
by  the  man  who 
wants  to  know 
^vhere  to  go  to 
buy,  by  telling 
^^  x^  him  how  to  buy. 
In  the  first 
place,  he  must 
know  what  he 
wants.  If  he 
doesn't  know, 
he  must  find  out 
before  buying,  and  he  must  learn  it  so  that  he  is  sure  of  his 
knowledge. 

To  illustrate  :  suppose  a  man  concludes  that  he  wants 
fowls  for  a  certain  purpose,  and  is  told  that  White  Plymouth 
Rocks  would  suit  him.  If  he  was  brought  up  on  a  farm,  he 
probably  does  not  need  to  be  told  that  all  White  Plymouth 
Rocks  are  not  alike  ;  for  he  has  seen  the  production  of 
plants  and  animals  of  many  kinds,  and  has  noticed  that  in- 
dividuals from  the  same  seed  or  the  same  parents  vary  some- 
times a  great  deal.  The  first  step,  then,  is  to  learn  what  is 
the  correct  type  of  White  Plymouth  Rocks.     I  think  the 
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best  way  to  learn  this  is  by  carefully  studying  a  good  ideal 
illustration  of  a  White  Plymouth  Rock.  The  ideal  drawing 
represents  a  bird  perfect,  according  to  the  artist's  interpre- 
tation of  the  ideas  of  the  best  breeders  and  judges,  in  every 
section, — a  bird  free  from  faults.  Sometimes  photographs 
are  obtained  which  are  quite  as  good,  and  look  more  true  to 
life  ;  but  the  photograph  so  often  fails  to  do  typical  birds 
justice  in  their  best  points,  and  so  often  distorts  some  sec- 
tions, that  I  think  it  much  safer  for  those  who  want  to  learn 
the  best  types  in  the  different  breeds  to  study  the  ideal 
drawings  first,  and  so 
learn  to  make  proper 
allowance  for  faults  in 
specimens  they  see,  and 
also  in  photographs  and 
draw^ings  that  are  por- 
traits of  individual  birds, 
and  hence  show  in  some 
degree  the  faults  of  the 
fowls  they  represent. 

It  will  help  one  to  ap- 
preciate the  points  of 
excellence  in  a  breed  if 
he  will  study,  in  connec- 
tion with  the  ideal  rep- 
resentation of  it,  the  au- 
thorized description  of 
the  variety  published  in 

the  "  Standard  of  Perfection."  This  description  tells  him 
briefly  what  the  drawing  shows  him,  and  by  studying  the 
two  together  he  gets  a  better  api)rehension  of  the  t3^pe  than 
he  could  from  either  alone.  From  book  and  picture  one 
who  had  never  before  seen  a  White  Plymouth  Rock  could 
get  an  idea  of  it  good  enough  to  make  it  impossible  for  him 
to  be  imposed  upon  with  fowls  of  different  type,  or  with 
fowls  having  serious  blemishes. 

Even  if  one  is  somewhat  familiar  with  a  breed,  it  is  well 
for  him  to  justify  his  ideas  of  good  tj'pe  by  comparing  them 
with  approved  standards.     Theoretically,  the  way  to  learn 
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correct  types  would  be  by  study  of  the  best  birds  ;  but  in 
practice  the  first  knowledge  of  what  is  right  is  more  surely 
gained  by  studying  ideals,  because  by  forming  one's  ideas 
from  a  model  correct  in  all  sections  one  avoids  the  common 
error  of  learning  to  overlook  readily  the  weak  points  which 
may  be  associated  with  special  excellence  in  the  best  birds 
he  sees. 

Having  learned  what  a  Wliite  Plymouth  Rock  should  be, 
the  seeker  after  good  stock  is  now  prepared  to  inspect  some 
stock  for  the  purpose  of  buying  when  he  finds  what  he 
wants.     I  advise  making  a  personal  inspection  of  the  stock 

from  which  one  buys,  and 
personal  selection  of  the 
birds  bought,  if  that  is  at 
all  possible. 

With  the  ideal  White 
Rock  imaged  in  his  mind, 
the  buyer  goes  into  a  flock 
of  White  Plymouth  Rocks 
and  begins  to  look  for 
specmiens  resembling  that 
ideal.  He  knows  that  the 
type  he  is  looldng  for  is  a 
rather  long  and  deep-bodied 
bird,  full-breasted,  neither 
too  low  nor  too  high  on  the 
legs  to  look  symmetrical. 
The  picture  he  has  studied  has  given  him  an  idea  of  the 
general  appearance  and  carriage  of  the  bird  ;  and  if  he  has 
any  eye  for  outline,  he  will  at  once  single  out  of  an  ordi- 
nary flock  some  birds  as  typical  and  some  as  not  typical. 
These  typical  birds,  if  on  closer  inspection  they  are  found 
free  from  serious  faults,  and  if  they  are  vigorous  and  healthy 
looking,  are  the  kind  of  birds  he  wants,  and  he  should  take 
no  others.  He  should  pay  any  price  in  reason  for  speci- 
mens of  the  right  general  type,  rather  than  take  as  a  gift 
specimens  not  of  that  type. 

The  fowls  being  satisfactory  in  appearance,  the  buyer 
naturally  wants  to  know  something  of  their  laying  capacity. 
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For  this  he  must  usually  take  the  seller's  word  ;  but  if  it  is 
convenient  for  him  to  visit  the  place  a  few  times  before 
buying,  and  notice  the  eggs  in  the  nests,  he  can  form  a  tol- 
erably good  estimate  of  the  general  laying  capacity  of  the 
stock,  and  get  accui-ate  knowledge  as  to  how  the  eggs  run 
for  size,  shape  and  color.  If,  as  may  happen,  ho  fails  to 
find  any  specimens  in  the  flock  that  strike  him  as  typical, 
the  thing  to  do  is  to  postpone  buying  until  he  can  satisfy 
himself  whether  his  judgment  of  the  stock  was  right  or  not. 
If  he  cannot  buy  White  Rocks  at  home,  it  would  be  well 
worth  his  while  to  visit  yards 
elsewhere    in   his    quest    for 
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stock,  and  not  under  any 
considei-ation  to  buy  until 
he  can  get  what  he  wants. 
Even  if  he  is  unable  to  per- 
sonally select  his  stock,  he  /, 
can  protect  himself  in  buy- 
ing from  a  breeder  at  a  dis- 
tance by  carefully  stating 
what  he  wants,  and  insisting 
that  fowls  be  shipped  to  him 
on  approval.  If  he  takes  the 
necessary  precautions  to  pro- 
tect himself  at  every  point 
from  his  own  inexperience, 
as  well  as  from  the  pos- 
sible disposition  of  some  with  whom  he  deals  to  take  advan- 
tage of  his  inexperience,  a  man  runs  little  risk  of  parting 
with  his  money  for  fowls  that  are  not  what  he  requires. 
The  risk  cannot  be  absolutely  eliminated,  but  it  can  be  so 
reduced  that  the  buyer  is  reasonably  safe  from  loss.  It  may 
take  him  some  time  to  find  what  he  wants  and  to  get  started, 
but  the  delay  is  not  lost  time  if  he  is  learning  to  buy  on  his 
own  judgment;  for,  as  a  rule,  one  has  to  learn  to  do  that 
before  he  gets  fairly  started  in  breeding  poultry,  and  it  is 
nuich  better  and  more  economical  to  learn  before  buying 
than  to  learn  by  buying  what  you  do  not  want. 

Another  point  comes   up  here.     Suppose   one   makes  a 


Ideal  Single-comb  Rhode  Island  Red, 
Female. 
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fruitless  search  for  fowls  of  the  kind  Ik;  had  decided  he 
Avanted, — cannot  run  across  birds  that  suit  him, — but  in 
the  mean  time  does  find  birds  of  another  variety  that  seem 
to  him  to  be  just  what  he  wants  ;  should  he  drop  his  first 
choice  and  take  the  others?  Supposing  a  case  as  stated,  I 
would  say  yes.  The  fowls  which  suited  might  not  be  the 
best  type  of  their  kind,  according  to  prevailing  opinion,  but 
if  they  are  Avhat  is  wanted,  the  name  by  which  they  are 
called  and  their  superficial  points  are  of  only  minor  impor- 
tance. Wliile  I  have  used  the  White  Plymouth  Rock  in  the 
illustration  above,  any  other  Plymouth  Rock  is  the  same  in 
everything  but  color.  The  Wyandottes  and  Rhode  Island 
Reds  are  in  the  same  class,  and  difter  practically  from  the 
Plymouth  Rock  principally  in  size  and  shape,  and  not  radi- 
cally in  either  of  these  respects.  Ordinarily,  a  Massachu- 
setts or  New  England  farmer  would  not  want  to  go  outside 
of  these  three  breeds  to  look  for  stock.  Indeed,  this  is  the 
class  of  stock  best  adapted  to  the  wants  of  most  poultry 
keepers  everywhere ;  and,  as  a  rule,  the  preference  of  a 
poultry  keeper  for  an}^  particular  variety  of  this  class  is 
due  to  his  having  happened  to  get  stock  of  that  variety 
which  suited  him. 

A  brief  comparison  of  the  three  breeds  and  their  varieties 
will  indicate  how  like  they  are  in  essential  qualities,  and 
also  show  the  superficial  difierences  Avhich  would  sometimes 
be  considered  in  making  a  choice,  and  Avhich  in  a  few  cases 
do  have  a  marked  influence  in  determining  the  popularity 
of  the  variety. 

All  are  medium-sized  foAvls,  the  Plymouth  Rocks  as  a 
class  a  little  larger  than  the  others,  and  a  little  longer  in 
coming  to  maturity. 

Of  Plymouth  Rocks  there  are  three  varieties,  —  Barred, 
White  and  Bufi".  Unless  he  had  a  color  preference,  a  taste 
for  appearance  to  satisfy,  it  Avould  make  no  difl'erence  to 
the  poultry  keeper  who  Avanted  a  foAvl  of  the  Plymouth 
Rock  type  which  of  the  three  varieties  he  took. 

In  Wyandottes  the  number  of  varieties  is  greater,  and 
most  of  them  are  more  difficult  to  produce  in  such  uniform- 
ity of  color  as  will  satisfy  even  a  moderately  critical  taste. 
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The  White  and  BufF  Wyaiidottcs  are  the  only  varieties  of 
the  breed  which  the  farmer  lookino-  for  stock  woukl  do  well 
to  consider,  if  he  found  what  he  wanted.  Of  the  other 
varieties,  the  Golden  Laced,  Silver  Laced,  Partridge  or 
Golden  Pencilled,  and  Silver  Pencilled,  are  difficult  to  breed  ; 
and  the  farmer  who  is  not  something  of  a  fancier  would  not 
long  be  suited  with  them.  The  Black  Wyandottes  are  com- 
paratively rare,  and  their  color  does  not  recommend  them  to 
many  practical  poultry  keepers.  The  Columbian  Wyandotte, 
with  markings  of  a  Light  Brahma,  should  make  a  first-class 
variety  for  the  farm.  The  present  objection  to  recommend- 
ing it  generally  is  that  the  breed  requires  very  careful  breed- 
ing to  bring  it  to  such  stage  of  color  development  that  the 
average  novice  in  handling  the  variety''  will  get  encouraging 
results  in  that  feature.  Of  course  the  novice,  in  handling 
any  variety,  as  in  doing  work  of  any  kind,  makes  mistakes 
at  first.  It  takes  a  year  or  two  of  experience  in  breeding 
to  learn  to  avoid  the  most  serious  mistakes.  But  the  poultry 
keeper  who  wants  to  make  himself  a  good  breeder  of  fowls 
will  succeed  better  by  beginning  with  well-established  vari- 
eties, because  then  his  first  and  hardest  year's  work  is  not 
made  more  difficult  by  lack  of  development  or  permanence 
of  the  special  characteristics  of  the  varieties  he  is  working 
with. 

The  ideal  Rhode  Island  Red  is  of  a  type  interaiediate  be- 
tween the  ideal  Plymouth  Rock  and  Wyandotte  type,  but 
comparatively  few  specimens  have  yet  been  produced  showing 
that  type  conspicuously.  The  average  Rhode  Island  Red 
resembles  the  average  Wyandotte  more  than  it  does  the 
Ph'mouth  Rock.  There  are  two  varieties,  the  Rose  Combed 
and  the  Single  Combed.  A  third  variety.  Pea  Combed,  like 
a  Brahma,  is  bred  by  a  few  breeders,  but  has  not  attained  a 
popularity  at  all  comparable  Avith  that  of  the  other  two,  which 
in  many  sections  of  Xcw  England  seem  to  have  matched  the 
popularity  of  the  popular  varieties  of  the  Plymouth  Rocks 
and  Wyandottes. 

For  usual  farm  conditions  in  this  country  no  other  breeds 
need  be  considered.  In  tin;  section  where  soft  roasters  for 
the  Boston  market  are  grown  on  a  large  scale,  Light  Brahmas 
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are  very  generally  kept  b}"^  farmers  to  supply  growers  of  this 
class  of  poultry  with  eggs  for  hatching. 

Having  obtained  stock  suitable  for  his  requirements,  the 
farmer  is  ready  to  begin  his  work  as  a  poultry  breeder.  The 
difficulty  of  getting  just  such  stock  as  he  wanted  will  gen- 
erally have  convinced  him  by  this  time  that  there  is  not 
nearly  as  much  of  it  produced  as  there  ought  to  be.  There 
ought  not  to  be  any  consideraljle  proportion  of  the  poultry 
produce  each  year  that  did  not  in  a  general  way  fill  most  of 
the  requirements  for  a  good  fowl  for  the  farmer.  Allowing 
for  differences  in  size  and  in  purpose,  it  is  still  true  that, 
w^hatever  the  variety  or  whatever  the  purpose  in  breeding 
them,  the  aim  should  be  to  produce  well-developed,  healthy, 
vigorous  fowls,  and  that  these  points  should  always  be  con- 
sidered first. 

For  the  fancier,  to  whom  superficial  qualities,  such  as 
perfection  of  comb  or  crest,  or  excessive  development  of 
foot  feathering,  or  accurate  markings,  or  purity  of  color, 
seem  of  prime  importance,  and  really  are  made  so  in  the 
competitions  for  w^iich  his  birds  are  produced,  we  can  find 
some  excuse  for  sacrificing  the  substantial  qualities  of  fowls 
to  the  superficial,  or  for  being  so  impressed  with  features 
that  are  for  the  time  being  a  fad  that  he  neglects  the  preser- 
vation and  development  of  useful  characteristics  ;  but  the 
farmer,  as  a  breeder,  has  no  excuse  for  not  developing  in  his 
fowls  the  qualities  of  most  value  to  him,  and,  having  once 
clearly  apprehended  for  himself  what  these  qualities  are,  all 
his  efibrts  as  a  breeder  should  be  directed  to  making  them 
uniform  in  his  flocks. 

It  does  not  take  long  to  do  this,  if  he  can  bring  him- 
self to  adhere  rigidly  to  the  fundamental  rules  of  good 
breeding,  i.e. :  — 

First.  —  To  breed  only  from  the  best  obtainable  speci- 
mens, following  this  rule  year  after  year ;  demanding  that 
his  breeding  stock  as  individuals  shall  have  the  merit  he 
seeks  in  themselves  as  well  as  in  their  ancestors. 

Second,  —  To  give  the  chicks  of  his  breeding  stock  the 
care  and  food  necessary  to  make  them  attain  their  best  pos- 
sible development. 
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In  a  previous  article  on  poultry  keeping  for  the  farmers 
of  Massachusetts  I  bad  occasion  to  refer  briefly  to  the  fact 
that,  as  a  rule,  farm-grown  stock  did  not  attain  the  best 
development  possible.  I  would  not  go  so  far  as  to  say  that 
the  best  development  is  to  be  sought  for  all  the  stock  pro- 
duced on  the  farm,  regardless  of  the  cost  of  obtaining  it, 
though  I  think  better  development  than  is  usual  could  be 
obtained  on  many  farms  at  an  insignificant  cost ;  but  I 
would  by  all  means  urge  every  farmer  who  wishes  to  im- 
prove his  poultry  to  give  to  chickens,  from  which  his  stock 
birds  will  be  taken,  all  the  attention  that  they  need  to  bring 
out  all  the  merit  there  is  in  them. 

Beginning  with  good  stock,  breeding  carefully  and  grow- 
ing his  fowls  well,  a  farmer  can  in  a  very  few  years  have  a 
stock  of  uniform  high  excellence  that  will  be  an  ornament 
to  his  farm,  will  be  far  more  profitable  than  the  old,  care- 
lessly bred  stock,  will  be  a  source  of  pride  to  him,  and 
stimulate  his  neighbors  to  follow  his  methods. 

And  here  we  come  naturally  to  the  consideration  of 
another  point,  —  the  relation  of  the  farmer  as  a  breeder  to 
other  farm  poultry  keepers,  especially  to  those  in  his  imme- 
diate vicinity.  It  is  of  quite  as  much  advantage  to  him  to 
have  his  neighbors  generally  keeping  just  as  good  foAvls  as 
the  fowls  he  has  improved  to  his  liking.  One  may  take  a 
selfish  sort  of  pride  in  having  better  poultry  than  those 
about  him,  but  it  is  not  really  much  to  his  credit,  unless 
they  too  have  good  poultry.  It  is  to  the  advantage  of  the 
farmer  and  breeder  of  poultry  also  to  have  the  kind  of  poul- 
try he  keeps  popular  throughout  his  vicinity.  I  doubt 
whether  there  is  any  one  condition  affecting  the  improve- 
ment of  poultry  which  has  a  surer  and  steadier  influence  for 
the  preservation  of  practical  qualities  than  to  have  the  stock 
almost  universally  kept  in  a  locality,  and  all  the  poultry 
keepers  alike  interested  in  getting  practical  and  profitable 
results. 

It  remains  to  speak  of  the  satisfaction  of  breeding  poultry. 
The  mere  grower  of  poultry  gets  little  pleasure  out  of  his 
work  with  it.  The  breeder  alwaj^s  finds  something  in  his 
work  to  compensate  for  the;  drudgery  of  some  of  the  tasks 
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of  caring  for  poultry.  Ills  fowls  begin  to  assume  an  indi- 
viduality in  his  sight  and  in  his  thought.  Each  succeeding 
year  he  becomes  more  adept  in  anticipating  the  quality  of 
the  chickens  he  will  hatch,  even  though  he  may  make  no 
progress  in  counting  them  before  they  are  hatched.  Nor  is 
the  use  of  what  he  gains  by  intelligent  efforts  in  breeding- 
poultry  limited  to  his  work  with  poultry.  In  learning  to 
work  with  the  principles  of  breeding,  he  is  providing  him- 
self with  a  better  equipment  for  every  other  branch  of  his 
farm  work,  for  the  same  general  principles  of  production 
run  all  through  the  animal  and  vegetable  kingdoms. 
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BEE  KEEPING:  HOW  TO  MEET   ITS  DANGERS  AND 
DIFFICULTIES. 


BY    BURTON   N.    GATES,    WITH    SUGGESTIONS    FROM    PROF.    C.    F.    HODGE, 
COLLEGIATE   DEPARTMENT   OF   CLARK    UNIVERSITY,    WORCESTER. 


Massachusetts  produces  less  than  one-fourth  of  the  honey 
consumed  in  the  State.  The  past  year  this  amount  was 
approximately  200  tons,  of  which  15  tons  came  from  Ver- 
mont and  upward  of  145  tons  from  California.*  With  a 
population  of  2,805,000  this  would  give  .14  of  a  pound,  or 
less  than  two  tablespoonfuls  of  honey,  per  person  as  a  year's 
ration. 

The  average  yield  of  honey  per  colony  in  the  above- 
named  States  in  1900  was  as  follows  :  — 

Pounds. 

Vermont,     .........     14.2 

Massachusetts,     ........     13.0 

California, 28.3 

while  in  Texas,  which  produced  the  largest  amount  of  any 
one  State,  the  yield  per  colony  was  only  12.2  pounds. 

These  averages  are  all  low,  and  must  be  considered  to 
mean,  in  the  main,  inefficient  management ;  yet  the  colo- 
nies in  California  are  being  handled  more  generally  accord- 
ing to  modern  and  improved  methods.  Not  infrequently 
well-managed  apiaries  in  Massachusetts  produce  from  80  to 
50  pounds,  and  yields  of  over  100  pounds  of  surplus  comb 
honey  are  not  rare.  With  the  adequate  development  of  the 
industry,  there  is  no  doubt  that  Massachusetts  could  pro- 
duce all  the  honey  annually  consumed  within  the  State, 
and  even  beyond  that  amount,  without  straining  the  limits 
of  our  natural  resources. 

*  Estimate  by  Hon.  Walter  H.  Blodget  of  Worcester. 
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We  have  been  requested  to  make  this  article  supplement 
somewhat  the  excellent  paper,  "  Bee  keeping,  its  pleasures 
and  profits,"  by  Prof.  James  B.  Paige.*  In  order  that  we 
may  enjoy  the  "  pleasures  and  profits  ".of  bee  keeping,  it  is 
certainly  needful  that  we  be  armed  and  equipped  to  meet 
the  difiiculties  and  prevent  the  losses  which  sometimes 
tlireaten  the  industry. 

With  a  capital  value  in  1900  of  $10,186,000  for  the 
United  States  as  a  whole,  the  bees  returned,  as  profits  and 
wages,  products  to  the  amount  of  16,665,000.  This  is 
about  ()5  per  cent  interest  on  the  investment,  and  returns 
of  100  to  200  per  cent  are  sometimes  realized  in  special 
cases  of  g-ood  manao-ement  and  favorable  conditions.  The 
large  returns  indicate  that  bee  keeping  is  an  industry  which 
liberally  rewards  intelligent  effort,  and  there  is  no  agricul- 
tural pursuit  in  which  accuracy  and  the  determination  to  do 
everything  required  at  exactly  the  right  time  count  for  so 
much.  No  similar  industry  yields  such  large  rewards,  and 
no  occupation  is  more  exacting  in  the  matter  of  promptness 
when  anything  needs  to  be  done.  Unless  we  are  sure  of 
being  able  to  do  each  part  of  the  work  at  the  proper  season , 
we  should  not  attempt  bee  keeping. 

Wintering  Bees. 
Of  all  the  dangers  and  difficulties  confronting  the  bee 
keeper,  that  of  wintering  his  bees  in  this  latitude  and  climate, 
with  its  sudden  changes,  was  brought  most  closely  home  to 
many  this  past  winter  (1903-04)  .f  Some  lost  every  swarm, 
others  80  per  cent.  The  man  who  successfully  brought 
through  to  spring  50  per  cent  or  more  of  his  colonies  is  in- 
deed to  be  congratulated.  But  the  extreme  and  prolonged 
cold  was  not  the  chief  cause  of  this  excessive  loss.  Bees  have 
been  known  to  winter  safely  under  all  manner  of  conditions  : 
in  stone  jars  ;  thin  wooden  shipping  boxes,  both  shallow  and 
deep  ;  in  glass  hives ;  and  even  in  hives  with  no  bottom  to 
prevent  the  wind  from  sweeping  up  between  the  combs. 

*  Massachusetts  Crop  Report,  July,  1903 ;  also  Agriculture  of  Massachusetts, 
1903,  pp.  399-411. 
t  The  loss  was  apparently  as  great  m  the  winter  of  1901-05. 
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Yet  the  bees  must  have  maintained  their  normal  temperature. 
Something  besides  outside  protection  is  necessary  to  the 
successful  wintering  of  bees.  Certainly  one  of  the  necessi- 
ties of  successful  wintering  is  plenty  of  food,  chiefly  honey, 
although  Cheshire  *  states  that  pollen  is  essential  to  strong 
wintering.  He  says  :  "  Honey  the  bees  consume  to  enable 
them  to  produce  heat  and  give  forth  energy,  and  pollen  to 
renew  their  nerve  and  muscle  waste,  selecting  the  one  or  the 
other,  as  nature  needs."  These  foods,  it  has  been  demon- 
strated by  experiment,  are  best  arranged  in  the  hive  by  the 
bees  themselves,  and  not  supplied  l)y  slipping  into  the  clus- 
ter late  in  the  fall  a  frame  or  two  of  honey.  This  may  act 
like  a  division  board,  and  separate  the  cluster.  In  order  to 
avoid  the  need  of  doing  this,  if  a  swarm  is  weak  in  the  fall, 
feed  the  bees  early  in  September  a  sj^'up  of  sugar  and 
water,  half  and  half,  or  extracted  honey,  if  you  have  it. 
The  bees  will  then  deposit  the  food  where  they  can  use  it 
when  clustered  in  winter. 

Another  factor  of  extreme  importance  is  a  population  of 
young,  tlu-ifty  bees  in  a  colony.  Bees  which  have  worked 
all  summer,  gathering  honey  and  raising  brood,  are  worn 
out,  and  cannot  survive  the  winter,  if  they  do  the  fall. 
During  the  winter  bees  are  quiet ;  there  is  no  wear  and  tear 
upon  them.  They  merely  hang  in  a  compact  cluster  within 
the  brood  nest,  moving  about  only  enough  to  procure  food 
from  time  to  time.  Thus  j^oung  bees,  when  winter  sets  in, 
are  capable  of  resting  throughout  the  cold  months,  being 
fresh  Avhen  spring  opens  up. 

To  summarize :  the  tAvo  essentials  are,  have  plenty  of 
naturally  arranged  stores,  with  [)lenty  of  young  bees.  Bees 
enough  to  cover  six  standard  Langstroth  frames  will  usually 
winter  well. 

Besides  these  essentials,  some  protection  for  the  outside 
of  the  hive  is  desirable.  It  has  been  customary  for  years 
to  winter  bees  in  long,  low  sheds  or  tenement  hives.  These 
are  expensive  and  cumbersome,  and  are  apt  to  harbor  mice, 
which  sometimes  destroy  the  bees.  Better  satisfaction  is 
generally   obtained    by  the   use  of  chaff  or  double-walled 

*  Frank  R.  Cheshire,  "  Bees  and  bee  keeping,"  Vol.  II.,  p.  525,  London,  Eng. 
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hives.  Still  further  in  the  direction  of  simphcity,  Mr. 
Artliur  C.  Miller  of  Providence,  R.  I.,  has  worked  out  the 
plan  of  wrapping  the  hives  in  four  or  five  thicknesses  of 
paper,  covering  top,  sides  and  ends.  Tarred  roofing  paper 
for  the  outside  layer  is  preferred,  because  waterproof  and 
black,  the  color  serving  to  alxsorb  heat.  Mr.  Miller  has 
found  that  bees  may  be  Avintered  safely  in  any  single-walled 
hive,  even  a  quarter  inch  in  thickness,  with  this  simple  pro- 
tection. The  paper  is  held  in  place  by  strips  tacked  around 
the  bottom. 

Cellar- wintering  is  another  method,  little  practised  in 
Massachusetts,  yet  of  great  value  in  Canada  or  the  Avest. 
After  being  in  some  disrepute  for  several  years,  it  is  now 
cominof  to  the  front  again  as  a  successful  method  for  cold 
and  exposed  locations.  A  dark,  dry  cellar,  with  good  ven- 
tilation, in  which  the  temperature  can  be  kept  at  about 
45°  F.,  is  suitable  for  the  purpose.  The  hives,  with  the 
bottom  board  removed  for  ventilation,  are  set  on  timbers. 
They  are  put  in  after  settled  cold  weather  begins  in  the  fall, 
and  arc  not  brought  out  until  spring  is  Avell  arrived,  many 
leaving  the  bees  in  winter  quarters  until  the  first  of  May. 

The  Bee  Moth  or  "Wax  Worm." 
Probably  the  greatest  of  all  losses  to  bee  keepers  in  the 
past  have  been  caused  by  this  insect.  It  is  said  to  have 
been  chiefly  responsible  for  the  decline  in  bee  keeping 
during  the  past  centur3^  In  the  earlier  days  of  the  indus- 
try in  America  farmers  kept  their  colonies  in  any  receptacle, 
regardless  of  uniformity.  Sometimes  bees  were  hived  in 
straw  skeps,  as  was  the  old  custom  in  Europe  ;  more  fre- 
quently they  were  kept  in  old  boxes  of  odd  dimensions,  or 
even  in  barrels  or  kegs.  Again,  if  a  swarm  was  found  wild 
in  the  woods,  the  tree  was  sawed  off  above  and  below  the 
colony,  and  this  section  was  then  taken  home  and  set  up 
among  the  boxes  and  barrels.  Such  an  apiary  certainly 
could  not  present  the  neat  appearance  of  the  modern  uni- 
form hives.  When  honey  was  taken,  the  whole  colony  had 
to  be  sacrificed,  usually  being  "  brimstoned."  In  such 
hives,  if  the  wax  worm   gained   entrance,  the  colony  was 
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usually  beyond  recovery  before  the  owner  knew  what  was 
going  on.  Even  later  in  the  century,  when  bees  came  to 
be  genei-ally  ke^)!  in  uniform  box  hives,  there  was  no  way 
of  gaining  access  to  the  comlis,  and  hence  the  wax  worm 
could  be  controlled  no  better  than  in  the  hollow  log.  The 
moth  increased  unchecked,  and,  until  the  movable  frame  hive 
was  invented,  nothing  could  be  done  to  save  the  industry. 

At  bottom,  the  difficulty  was  that  bee  keepers  did  not 
study  their  enemy,  and,  from  a  knowledge  of  the  life  history 
of  the  bee  moth,  discover  some  means  of  checking  its 
attacks.  Even  at  present,  Avith  all  the  devices  which  make 
the  control  of  the  pest  so  eas}-,  no  bee  keeper  is  safe  who 
cannot  recognize  the  insect  at  a  glance  in  any  of  its  ditier- 
ent  stages.  The  moth  is  about  three-fourths  of  an  inch  in 
length,  dull,  ashy  gray,  streaked  in  imitation  of  a  weathered 
chip,  and  may  be  seen  flitting  rapidly  about  the  entrance  of 
the  hive  at  dusk.  The  life  history  of  the  bee  moth  may  be 
briefly  sketched  as  follows.  The  moth  deposits  her  spher- 
ical white  eggs  singly  a])Out  the  entrance  or  in  the  crevices 
of  the  hive,  —  inside,  if  she  can  gain  admittance.  As  soon 
as  the  caterpillar  hatches,  it  begins  feeding  on  the  combs, 
where  it  tunnels  along  the  midrib,  the  tunnel  or  gallery  in- 
creasing in  size  as  the  larva  grows.  It  thus  burrows  through 
the  bases  of  the  cells,  possibly  destroying  great  numbers  of 
eggs  and  j^oung  bees,  and  as  it  goes  it  lines  its  passageway 
with  a  tough,  silken  web.  In  three  or  four  weeks  the  cater- 
pillar attains  its  gTowth,  and  is  about  one  inch  in  length. 
It  then  withdraws  to  some  secure  crevice,  often  gnaAving  a 
cavity  in  a  frame  or  in  the  sides  of  the  hive,  and  there  spins 
a  strong  cocoon.  In  this  it  changes  into  a  pupa,  and  after 
from  ten  to  fourteen  da^s  emerges  as  the  adult  moth,  ready, 
after  mating,  to  repeat  the  life  cycle. 

If  the  caterpillars  gain  entrance  to  a  hive  early  in  th(^ 
season,  and  produce  four  broods  before  winter,  as  is  usual 
in  this  State,  it  is  to  be  ex[)ected  that  a  colony  will  be  nmch 
weakened  from  loss  of  yoimg  bees,  and  Avill  not  be  able 
to  survive  the  wiutei-.  This  was  the  condition  in  the  old- 
fashioned  hi\'es,  ill  which  so  many  colonies  were  dcsti'oyed. 
These  were  k'ft  about  the  farm,  a  mass  of  webs  and  cocoons. 
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which  acted  as  a  breeding  place  for  the  whole  neighborhood. 
Had  the  farmers  known  the  nature  of  the  pest,  thej  could 
have  easily  saved  much  further  infestation  by  merely  de- 
strojdng  the  old  combs  and  hives  as  fast  as  the  bees  died. 

To-da}^  however,  things  have  changed  ;  the  ravages  of 
the  moth  are  checked,  so  that  in  some  States  it  is  nearly 
exterminated.  This  has  been  brought  about  mainly  by  the 
improved  hives,  with  movable  frames,  which  enable  every 
part  of  the  colony  to  be  examined.  Even  with  such  facili- 
ties, the  common  black  or  German  bee,  of  which  we  will 
speak  later,  requires  constant  attention.  The  hive  must  be 
opened  at  least  once  in  eight  or  ten  days ;  and  whenever  the 
wax  worms  have  gained  a  foothold,  the  caterpillars  can  be 
traced  in  their  galleries,  and  with  a  long  pin  or  knife  blade 
can  be  cut  out  or  killed.  Even  with  this  constant  atten- 
tion, infested  black  bees  are  frequently  lost.  From  this  it 
may  readily  be  seen  how  impossible  the  task  of  fighting  wax 
worms  was  3^ears  ago  in  the  old  box  hives. 

An  equally  important  move  toward  controlling  the  bee 
moth  was  made  when  the  United  States  Department  of 
Agriculture  introduced  Italian  bees  into  this  country.  For- 
tunately, these  and  some  of  the  still  more  recently  intro- 
duced races  do  not  tolerate  the  presence  of  a  wax  worm  in 
their  combs.  Wherever  the  bee  moth  exists,  and  we  regret 
to  say  that  this  probably  includes  all  of  Massachusetts,  sim- 
ply requeen  with  Italian  or  other  moth-proof  strain,  and  the 
battle  is  won.*  Hence,  by  the  use  of  modern  hives  and 
superior  races  of  bees,  the  bee  moth  problem  entirely  dis- 
appears as  a  difficulty.  In  reality,  if  this  pest  serves  as  a 
means  of  improving  methods  and  stock,  it  should  be  looked 
upon  as  a  blessing  in  disguise. 

Robbing. 
This  is  a  real  and  serious  difficulty,  to  avoid  which  the 
bee  keeper  should  carry  with  him  an  ounce  of  prevention, 
and  use  it  all  the  time.     As  Mr.  Root  expresses  it,  "A 

*  For  the  method  of  introducing  new  races  or  strains  of  hees  in  your  apiary, 
refer  to  some  of  the  standard  works  on  bee  culture,  under  liead  of  "  Introducing 
queens."  Many  of  these  works  were  mentioned  at  the  close  of  Professor  Paige's 
article. 
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stitch  in  time  will  save  a  great  many  more  than  nine  in  this 
case."  Phrasino-  the  proverb  to  suit  the  bees,  the  love  of 
honey  is  the  root  of  all  evil.  Generally,  robbing  may  be 
traced  to  honey  spilled  or  left  carelessly  where  bees  can  get 
at  it  during  a  time  of  scarcity  or  honey  famine.  The  differ- 
ence between  preventing  any  access  to  lionej^,  and  stopping 
the  riot  when  an  apiary  is  in  an  uproar  of  robbing,  may  be 
likened  to  that  of  })utting  out  a  match  and  a  conflagration. 

Robbing  may  be  detected  by  the  high-keyed,  angry  tone 
of  the  bees,  and  their  ([uick  and  nervous  flight.  Great  ap- 
parent uproar  and  confusion  among  the  bees  is  sometimes 
occasioned  by  the  young  bees  swarming  out  for  their  daily 
play  spell.  Beginners  often  mistake  this  for  robl)ing ;  but 
the  mild  and  joyous  hum  of  the  bees,  and  the  absence  of 
fighting  about  the  entrances,  should  serve  to  distinguish  be- 
tween the  two.  "Wlien  we  discover  the  hive  that  is  being 
attacked,  we  sliall  probably  find  bees  fighting  at  the  en- 
trance, and  heaps  of  dead  around  the  alighting  board,  while 
others  are  trying  to  gain  admittance  through  cracks  about 
the  hive.  Thc}^  are  likely  to  be  cross,  and  to  sting  promis- 
cuously, causing  injury  to  stock  and  annoyance  to  passers-by. 

To  prevent  rol)bing,  we  nuist  never  have  honey  about  in 
any  form,  the  taste  of  which  may  start  the  craze.  Avoid 
opening  hives  as  much  as  possible  during  periods  of  honey 
scarcity.  Keep  all  colonies  strong  if  possible,  and,  when 
honey  is  not  coming  in,  contract  the  entrances  of  the  weaker 
swarms  to  the  width  of  one  or  two  bees.  Lastly,  and  most 
important  of  all,  keep  only  "civilized"  bees.  Here  is  an- 
other reason  for  improving  stock.  A  small  nucleus  of  Ital- 
ian bees  or  of  the  other  improved  races  will  successfully 
defend  their  hives  under  conditions  in  which  a  moderately 
strong  swarm  of  black  bees  would  be  overpowered. 

If  robbing  has  begun,  innnediately  contract  the  entrances 
of  the  hives  attacked  to  the  width  of  a  single  bee,  and  throw 
a  handful  of  Avecds  over  it,  to  further  confuse  the  enemy. 
If  robbinsf  bees  are  numerous,  it  is  also  well  to  smoke  them 
vigorousl3\  In  cases  of  persistent  robbing,  the  plan  of 
exchanjrinir  the  OTcati'r  i)art  of  the  frames  of  the  two  hives 
concerned  is  sometimes  to  be  recommended. 
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Bee  Diseases. 

We  now  come  to  the  grim  part  of  our  theme.  For  a  man 
to  say  that  the  bee  moth  has  injured  his  apiary,  is  a  frank 
admission  of  ignorance  or  neglect  on  his  part ;  for  him  to 
bewail  his  atiiictions  from  robbing,  marks  him  as  one  who  is 
careless  if  not  slovenly  in  his  methods ;  for  him  to  say  that 
his  bees  have  foul  brood,  carries  as  yet  no  stigma,  for  we 
do  not  know  how  it  originates  or  Avhere  it  comes  from. 
This  tells  us  simply  that  he  is  unfortunate. 

Brood  diseases  and  dysentery  were  known  in  the  days  of 
Aristotle.  Baron  Dzierzon,  in  1848,  lost  his  entire  apiary 
of  500  colonies  from  an  epidemic  of  disease. 

A  condition  commonly  called  dysentery  sometimes  ap- 
pears in  an  apiary,  generally  among  the  weaker  swarms, 
especially  in  the  early  spring  or  after  a  long  period  of  con- 
finement of  the  bees  within  the  hives.  Bees  normally  void 
all  excrement  on  the  wing  and  outside  the  hive,  but  under 
the  above  conditions  they  may  soil  the  hive,  combs  and  one 
another  with  3"ellowish-brown  stains.  This  may  go  on  until 
the  whole  colony  perishes,  a  mass  of  mouldy  bees  in  the 
bottom  of  the  hive. 

Of  course  a  good  many  bees  may  die,  especially  in  unfav- 
orable weather,  of  old  age  and  Aveakness  in  the  early  spring, 
and  we  should  not  be  surprised  to  find  possibly  a  quart  or 
two  dead  in  front  of  a  hive  at  such  times.  I  have  never 
known  it  to  go  farther  than  this,  unless  the  entrance  be- 
came closofed  Avith  dead  bees.  Generallv,  if  the  bees  are 
able  to  fly  freely  for  a  day  of  bright,  warm  weather,  the 
trouble  disappears,  and,  with  a  little  help  in  scraping  the 
bottom  board,  etc.,  the  bees  clean  up  the  hive  in  short 
order.  This  is  generally  done  as  a  matter  of  com'se  during 
the  first  warm  days  of  spring,  Avhen  the  bees  begin  to  fly. 
In  exceptionally  bad  cases,  it  may  be  advisable  to  shake  the 
bees  onto  clean  combs  in  a  clean  hive. 

In  severer  cases,  bad  food,  especially  honey  made  by  the 
bees  from  "  honey-dew,"  is  probably  at  the  root  of  the  diffi- 
culty. Honey-dew  is  excreted  by  aphides  or  plant  lice, 
which  often  cover  the  leaves  of  trees  in  dry  seasons  with  a 
sweetish   substance,  giving  them  the  appearance   of  being 
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varnished.     Bees  do  not  ordinarily  collect  this,  if  they  can 

find  nectar  in  the  flowers ;  but  as  a  last  resort,  in  seasons 

of  scarcity,  they  may  attempt  to  use  it  for  winter  stores. 

As  stored  in  the  combs,  such  honcj^  is  commonly  very  dark, 

and  has  a  nauseating  taste.     Careful  bee  keepers  in  prepar- 

inir  the  bees  for  winter  generally  remove  the  frames  con- 
es O  XI 

taining  such  honey,  and  either  feed  sugar  syrup,  or  supply, 
in  good  season  and  carefully  placed,  combs  of  clean  and 
wholesome  honey. 

In  this  connection,  a  word  of  caution  is  in  order  against 
alloiving  bees  to  soil  ivashings  on  the  Une.  With  bees  in 
cities,  this  nuisance  often  causes  ill  feeling  among  neighbors. 
To  prevent  this,  simply  confine  the  bees  on  wash  days,  or 
until  all  clothes  within  the  danger  line,  say  within  a  radius 
of  a  hundred  feet,  are  taken  in. 

By  far  the  most  serious  diseases  of  bees  are  those  which 
attack  the  brood.  They  may  occur  any  time  in  the  summer, 
and  are  known  under  the  popular  names  of  "foul  brood," 
"pickled  brood,"  "bad  brood,"  "black  brood,"  or  "the 
New  York  bee  disease,"  and  so  on.  Of  these,  the  diftcr- 
ences,  if  any,  are  so  slight  and  technical  that  we  cannot 
here  consider  them.  For  simplicity,  then,  we  wall  speak 
of  the  ])rood  disease  which  has  gained  a  firm  hold  in  certain 
localities  of  Massachusetts  as  ford  brood. 

A  foul  brood  colony  in  a  neighborhood  should  be  regarded 
as  dangerous  to  the  bees  as  a  case  of  smallpox  is  to  man. 
The  strictest  laws  should  protect  bee-men  from  the  i)os8i!)lc 
contagion  through  neglect  of  a  diseased  colony  by  some 
thoughtless  neighbor.  Massachusetts  affords  no  such  protec- 
tion, unfortunately,  as  is  secured  in  New  York,  Michigan  and 
other  States.  In  New  York,  inspectors,  one  to  each  of  the 
four  divisions  of  the  State,  have  been  appointed  by  the  State 
Department  of  Agriculture  to  visit  everybody  who  keeps 
bees.  Wherever  a  bad  colony  is  found,  it  is  either  treated 
and  cured  or  destroyed,  according  to  the  discretion  of  the 
inspector.  The  result  is  that  fewer  cases  of  foul  brood,  or, 
as  they  term  it,  black  brood,  have  been  found  this  year  than 
last.  It  is  expected  by  this  means  to  stamp  it  out  entirely 
within  a  few  years. 

Although  the  disease  is  not  so  general  in  Massachusetts,  it 
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is  here,  and  will  surelj  spread  if  some  efficient  measures  are 
not  taken  to  stop  it.  We  need  a  live  State  bee  keepers' 
association,  with  branch  societies  in  every  county  ;  then,  by 
a  vigorous  effort  of  our  combined  forces,  we  may  insure  pro- 
tection and  cure. 

The  first  signs  of  the  disease  are  :  failure  of  the  young 
bees  to  hatch ;  dead  larvce  are  dragged  from  their  cells  ; 
capped  cells  are  sunken  or  torn  open.  Later,  as  the  disease 
progresses,  putrefaction  sets  in  ;  the  once  milk-white  larvae 
turn  yellow,  then  brown  and  black,  and  sink,  a  slimy  mass, 
to  the  lower  side  of  the  cell.  These  putrid  larvai  have  some- 
times a  characteristic  "glue-pot"  smell,  and  are  viscid  and 
ropy,  —  characteristics  which  are  not  constant,  and  which 
have  for  this  reason  caused  people  to  believe  there  are  many 
kinds  of  foul  brood.  If  the  dead  larval  mass  is  allowed  to 
remain  in  the  cell,  it  dries  down  to  a  chip  or  scale,  which 
closely  adheres  to  the  wall.  The  next  larva  raised  in  that 
cell  comes  in  contact  with  the  disease,  and  dies,  and  thus  the 
colony  dwindles  away. 

The  cause  of  the  disease  is  definitely  known  to  be  a  liacte- 
rium,  —  hacillus  alvei,  a  microscopic  plant.  It  lives  upon 
the  tissues  of  the  larval  bee,  and  when  mature  breaks  up  into 
spores,  also  microscopic,  capable  of  living  a  longtime,  under 
all  sorts  of  conditions  of  temperature  and  dryness.  The 
spores  correspond  to  the  seeds  of  higher  plants,  and  they 
are  found  not  only  in  the  cells  where  the  brood  has  died  but 
also  in  the  honey,  pollen,  and  upon  the  walls  of  the  hive. 
Thus  it  is  important  that  no  material  from  a  diseased  swarm 
comes  in  contact  with  healthy  bees. 

This  may  be  prevented  by  isolating  a  diseased  swarm  as 
soon  as  discovered.  If  the  swarm  is  weak,  it  may  be  best 
to  burn  the  bees  and  disinfect  the  hive.  If  strong,  they 
may  be  cured  by  the  following  treatment,  which  has  been 
practised  with  success :  open  the  isolated  colony  toward 
night,  when  danger  of  spreading  the  disease  by  means  of 
robber  bees  is  past,  shake  the  swarm  from  the  infected  combs 
onto  fresh  frames  of  foundation  in  a  clean  hive ;  return  the 
new  hive  to  the  old  stand,  and  allow  the  bees  to  use  up  what 
honey  they  have  in  their  honey  sacs,  drawing  out  the  foun- 
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dation.  As  soon  as  the  bees  begin  to  drop  from  the  frames 
from  starvation  you  may  begin  to  feed,  but  not  before.  By 
this  means  none  of  the  honey  carried  from  the  old  hive  is 
deposited  in  tlie  new  cells.  Bees  treated  thus  are  usually 
cured. 

Further  care  must  be  taken  to  destroy  the  germs  in  the 
old  hive.  Cheshire  says:  "The  destruction  of  the  hiv^e  is 
never  necessary.  It  may  be  used  again  Avith  perfect  safety, 
if,  having  been  washed  and  dried,  it  be  scrupulously  painted 
with  a  mixture  of  two  parts  methylated  spirit  and  one  part 
carbolic  acid  crystals,  or  one  and  one-half  parts  good  white 
fluid  carbolic  acid.  This  mixture  not  only  destroys  all 
bacilli,  but  it  glues  them  down  by  dissolving  the  propolis." 
For  washing,  corrosive  sublimate  solution  (mercuric  chlo- 
ride), one-eighth  ounce  in  a  gallon  of  water,  may  be  used  to 
advantage  ;  a  thorough  rinsing  must  follow. 

Fumigation  of  the  hive  with  formaldehyde  gas  has  been 
advocated,  but  this  has  not  been  found  to  penetrate  the 
wax  and  honey  sulEciently  to  kill  all  germs.  A  better 
method  is  to  extract  the  honey  and  melt  up  the  combs. 
Heat  these  for  an  hour  or  so  as  high  as  possible  without 
burning.  This  will  kill  all  germs.  Then  run  off  the  wax, 
which  may  be  again  used  ;  the  honey  also  is  rendered  whole- 
some for  either  man  or  bees. 

After  handling  diseased  colonies,  the  hands  and  all  tools 
must  be  thoroughly  disinfected  liefore  permitting  them  to 
touch  healthy  stock. 

So  far  as  we  know,  every  case  of  foul  brood  arises  from 
infested  bees  in  the  neighborhood.  A  IiIa'c  dies  out,  the 
owner  neglects  to  examine  it,  possibly  does  not  know  that 
it  is  dead,  but  other  bees  rob  it  out  and  carry  the  germs 
wherever  they  go.  Thus,  like  an  epidemic  in  a  city,  the 
disease  spreads  until  checked.  When  brood  disease  strikes 
in,  the  only  hope  of  saving  the  industry  in  a  neighborhood 
lies  in  prompt  and  energetic  action  on  the  part  of  every  bee 
keeper. 

The  main  difficulties  of  bee  keeping  have  been  considi^red, 
and  none  of  them  are  insurmountable.  A  few  minor  dan- 
gers remain  to  be  briefl}'  noticed. 
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Spraying  trees  during  fruit  bloom  has  caused  severe  loss 
in  some  sections  by  poisoning  great  numbers  of  bees. 
Spraying  at  this  time  is  never  necessary,  and  is  prohib- 
ited by  law  in  some  and  should  be  in  all  States.  The 
direction  given  by  Prof.  M.  V.  Slingerland  in  Cornell  Ex- 
perhnent  Station  Bulletin  142,  p.  58,  "The  codling  moth," 
is  :  "iVeyer  sj^ray  a  fruit  tree  when  it  in  in  blossom.  You  can 
reach  the  insect  and  fungous  enemies  as  effectively,  and  in 
some  cases  more  so,  either  just  before  or  just  after  the  trees 
bloom."     You  may  then  be  certain  of  poisoning  no  bees. 

Mice  and  rats  have  a  sweet  tooth,  and,  if  allowed  to, 
will  work  havoc  in  an  apiary  in  winter.  This  may  be  pre- 
vented by  tacking  over  the  entrances  wire  mesh  of  proper 
size,  not  to  prevent  the  passage  of  bees,  but  to  keep  out  the 
mice.  All  surplus  combs  or  honey  must  be  stored  in  mouse- 
proof  rooms  or  boxes.  A  better  way  still  is  to  completely 
rid  the  premises  of  all  such  pests,  and  then  keep  traps  well 
baited  and  set  the  year  round.  Place  no  dependence  on 
cats  to  do  the  job  thoroughly  enough ;  and,  with  the  pests 
once  inside  the  hives,  the  cats  cannot  get  them. 

The  kingbird  is  supposed  to  feed  upon  bees,  the  name 
"  bee-martin  "  or  "  bee-eater  "  being  usually  applied  in  some 
sections.  Stomachs  of  281  birds  shot  about  apiaries  re- 
vealed the  remains  of  4  workers,  40  drones  and  some 
robber-flies.  Reliable  observations  show,  however,  that 
this  bird  merely  kills  the  bees,  dropping  them  beneath  the 
perch.  Upward  of  GO  bees  an  hour  have  been  recorded  as 
crushed  by  a  single  bird.*  Not  as  formerly  supposed,  the 
kingbird  in  numbers  is  a  serious  enemy  to  the  apiarist. 

Toads  sometimes  take  a  few  bees  about  the  entrances  of 

the  hives.     The  remedy  for  this  is  to  raise  the  hive  a  few 

inches  from  the  ground,  and  provide  a  generous  alighting 

board. 

Improved  Stock. 

In  bee  keeping,  as  in  other  lines  of  husbandry,  in  addi- 
tion to  intelligent  care,  "  improved  stock  "  is  the  watchword 
of  success.  We  have  already  seen  that  the  dangers  con- 
nected with  the  bee  moth,  with  robbing  and  even  with  win- 

*  For  details  of  these  valuable  observations,  see  "American  Bee  Journal," 
Vol.  XLIV.,  No.  :?r,,  11.  f)22,  Sept.  8,  1904. 
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tering  may  be  reduced  to  a  minimum  by  attention  to  this 
point.  Most  of  the  difficulty  of  handling  "cross"  bees 
may  be  met  in  the  same  way  ;  and  this  is  no  small  matter 
with  beginners,  amateurs,  and  those  who  keep  bees  in  towns 
or  cities. 

For  nearly  fifty  years  the  United  States  Department  of 
Ao-riculture  has  been  searching  the  world  over  to  discover 
superior  races  of  bees,  and  has  imported  and  tested  a  num- 
ber of  them.  As  a  result,  we  now  have  the  following  races 
(exce\)t  Aj^is  dorsafa),  the  comparative  advantages  of  which 
may  be  seen  at  a  glance  from  the  table  given  below.  Ten 
indicates  highest  excellence  and  so  on  down. 


Comparative  Value  of  Different  Eaecf. 

of  Bee 

s.* 

Kace. 

Gentle- 
ness. 

Honey 
Gather- 
ing. 

Resist- 
ance 

to  Bee 
Moth. 

Winter-  !  Prolific- 
ing.      1     ness. 

Swarm- 
ing. 

Length 

of 
Tongue. 

Total 
Points. 

Black, 

Italian, 
Carniolan, 
Cyprian, 
Dorsata.f   . 
Caucasian , 

5 

8 
9 

7 

7 

10 

6 
8 
8 
10 
8 

8 

4 

8 

8 

10 

p 

8 

8 

G 

10 

7 
p 

8 

5 
7 
9 

10 
8 
9 

6 

8 

10 

8 

3 

4 

8 

6 
8 
8 
10 
10 
p 

40 
53 
G2 
62 

m? 

51? 

From  the  rating  in  the  table  we  see  that  probably  no  one 
would  keep  l)lack  bees,  if  he  knew  better.  Further  than 
this,  an}'  one  who  keeps  black  bees  in  a  locality  endangers 
the  purity  of  his  neighbor's  stock.  In  most  sections  of  the 
State  this  constitutes  the  greatest  difficulty  connected  with 
the  maintenance  of  pure  high-grade  bees,  since  the  black 
bees  are  likeV  to  produce  great  numbers  of  drones,  which 
mate  with  the  virgin  ((ueens  of  other  races.     The  hybrids 


*  See  "Nature  study  and  life,"  Giim  &  Co.,  1902,  p.  241.  This  table  jrivos 
Professor  Frank's  latest  rating,  including  also  the  Caucasian  race,  under  date 
July  17,  1904. 

t  This  is  ApU  dorsata,  Fab.,  the  giant  honey  bee  of  East  India.  All  attempts 
to  import  it  having  failed,  little  is  known  concerning  its  relative  value.  It 
builds  huge  combs  five  or  six  feet  in  lengtli  and  tliree  or  four  feet  wide;,  attached 
to  overhanging  ledges  or  to  Imuiclies  of  lofty  trees. 
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resulting  from  this  cross  are  sometimes  vigorous  bees  and 
good  workers,  but  are  likely  to  be  the  meanest  bees  to 
handle  that  we  have.  The  practical  impossibility  of  con- 
trolling the  moth  where  black  bees  are  kept  should  alone 
suffice  to  relegate  this  race  to  the  backwoods. 

The  Italian  bees  have  been  popular  since  their  introduc- 
tion in  18G0.  The}^  are  a  large,  light-colored  bee,  readilj^ 
distinguished  from  the  black  by  having  at  least  the  first 
three  bands  of  the  abdomen  3'ellow  or  leather-colored.  They 
are  quiet  and  gentle,  and  hence  easily  manipulated.  They 
cling  to  the  combs  when  those  are  lifted  from  the  hive,  and 
thus  the  queen  may  be  readily  found  at  any  time.  In  re- 
sistance to  bee  moths,  prolificness,  honey  production  and 
other  valuable  qualities,  the  Italian  bees  are  seen  to  be  far 
superior  to  the  blacks.  The  race  has  so  long  almost  monop- 
olized the  attention  of  progressive  apiarists,  that  a  number 
of  superior  strains  have  l)ecn  produced  by  careful  breeding 
and  selection. 

The  Carniolan  bees  wore  imported  from  the  Alpine  prov- 
ince of  Carniola  in  1884.  They  are  large,  ashj^-gray  bees, 
with  silvery  white  hairs,  ver}^  beautiful  and  gentle.  Pro- 
fessor Benton  calls  them  "  ladies'  bees,"  and  they  are  espe- 
cially recommended  to  beginners  or  children.  Carniolans 
cap  their  honey  extremely  white  ;  they  winter  best  of  any 
race ;  they  do  not  tolerate  the  moth  in  their  hives  ;  they 
are  industrious,  working  especially  well  on  late  flowers ; 
and  they  are  VQvy  prolific.  About  the  only  questionable 
quality  of  the  Carniolans  is  said  to  be  their  excessive  swarm- 
ing, but  this  may  bo  largelj^  controlled  by  proper  shading 
and  by  giving  plenty  of  room  in  the  hives. 

The  Cj^prian  bees,  introduced  from  the  island  of  Cyprus, 
are  a  small,  slender  bee,  with  three  bands  of  the  abdomen 
yellow  above,  and  all  the  segments,  often  to  the  tip  of  the 
abdomen,  yellow  underneath.  They  arc  industrious  and 
energetic,  and  hold  the  record  over  all  other  races  for  honey 
production,  1,000  pounds  having  been  secured  from  a  single 
swarm  (spring  count)  in  a  season.  They  may  often  be  ob- 
served activelv  at  work  while  other  bees  are  "loafing;."  It 
is  said  that  they  never  molest  any  one  passing  or  working 
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among  the  hives  unless  the  hive  itself  is  disturbed,  when 
the}^  become  the  fiercest  and  most  persistent  of  fighters. 
They  protect  thch-  hives  better  than  other  races  from  bee 
moths,  robber  bees  and  all  other  intruders ;  but  on  this 
account  they  have  gained  a  reputation  for  viciousncss  in 
handling,  which,  from  my  own  experience  with  stock  ob- 
tained directly  of  Mr.  Benton,  I  think  they  do  not  deserve. 
They  were  easily  reduced  to  subjection  with  smoke,  and 
could  often  be  handled  without  it.  In  point  of  prolificness, 
the  C3'^prians  are  truly  phenomenal.  My  experience  Avith  a 
single  swarm  docs  not  permit  me  to  speak  in  general  terms, 
but  I  introduced  the  queen  in  a  very  weak  coh)ny  in  June, 
and  by  the  middle  of  July  it  had  become  a  veritable  volcano 
of  bees,  swarming  daily  and  persistently,  in  spite  of  cutting 
out  of  queen  cells  and  the  removal  of  numerous  extra  queens. 
A  large  amount  of  honey  was  evidently  produced,  but  it 
was  practically  all  used  for  rearing  bees,  and  no  surplus  was 
obtained  from  this  colony.  At  present  writhig  I  cannot 
recommend  Cyprian  bees  for  Massachusetts,  but  further  ex- 
periment may  change  this  opinion. 

With  regard  to  the  newly  introduced  Caucasian  bees,  Mr. 
Benton  writes,  under  date  of  July  6,  1904  :  "  I  feel  pretty 
safe  in  callino-  the  Caucasians  a  valuable  addition  to  our 
races  of  bees.  They  are  industrious,  prolific,  and  the  gen- 
tlest of  any  bees  with  which  I  am  familiar,  not  even  excc})t- 
ing  the  Carniolans.  They  have  w^intered  successfully  in 
comparison  to  other  races  in  the  latitude  of  Denver,  Col., 
and  have  not  here  [Washington,  D.  C]  shown  themselves 
inferior  in  Avintering  qualities  to  ordinar}^  strains  of  Italians. 
We  may  thus  hope  for  good  reports  in  the  near  future."' 

Much  attention  is  now  being  devoted  to  discovering  or 
breeding  a  strain  of  bees  with  tongues  long  enough  to  reach 
the  nectar  in  the  flower  tubes  of  red  clover.  In  1900  the 
A.  I.  Root  Company  ofiered  a  prize  for  the  bees  having  the 
lono-est  tono-ues.  This  was  awarded  to  Mr.  J.  P.  Moore  of 
Morgan,  Ky.,  whose  bees  w^(n'e  found  to  have  tongues  meas- 
uring -^q\  of  an  inch  in  length.  (Ordinary  bees  measure 
but  i^Q.)  This  length  of  tongue  enables  the  bees  to  secure 
nectar  from  most  of  the  flower  tubes  of  red  clover,  and  tluis 
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to  fill  their  hives  with  honey  that  common  bees  cannot 
reach.  Cross  fertilization  of  the  red  clover  by  these  bees 
is  likely  to  prove  an  important  item,  for  which  we  are  now 
dependent  upon  the  bmnblebees.  The  problem  of  "red 
clover  bees "  is  certainly  worthy  of  attention  on  the  part 
of  Massachusetts  apiarists. 

In  order  to  put  bee  culture  on  a  secure  footing  in  Massa- 
chusetts, we  need  first  of  all  a  live  and  united  association, 
which  shall  reach  practically  every  one  who  keeps  bees  in 
the  State.  The  purpose  of  such  an  organization  wdll  be  to 
stamp  out  brood  diseases  and  keep  them  out  of  the  State, 
then  to  work  hard  for  a  few  years  to  secure  the  general 
adoption  of  modern  methods  and  the  maintenance  of  im- 
proved stock.  This  should  place  the  industry  beyond  the 
reach  of  the  bee  moth,  at  least.  The  association  may  find  it 
necessary  also  to  secure  adequate  legislation  for  protection 
of  the  industry.  Another  need  of  the  State  is  a  model  plant 
at  Amherst,  and  a  strong  course  in  practical  apiculture. 
This,  Avhich  we  are  glad  to  note  has  already  made  a  begin- 
ning, should  grow  to  be  the  co-ordinating  head  and  the 
strong  right  arm  of  the  association.  It  should  l:)ecome  the 
centre  in  the  State  for  needed  instruction,  for  proper  inspec- 
tion and  development  of  the  industry,  for  all  manner  of 
investigation  and  experiment,  and,  possibly,  a  depot  for  dis- 
tribution of  the  best  obtainable  stock. 

While  our  subject  is  not,  possibly,  a  cheerful  one,  still, 
to  be  forewarned  is  to  be  forearmed.  Most  popular  writ- 
ings present  the  subject  in  all  its  most  rosy  lights,  and  this 
ought  to  be  so;  for  no  other  branch  of  industry  has  the 
charm,  the  fascinating  and  absorbing  interest  which  keeps 
people  young  and  happ}^  and  tingles  in  the  blood  like  a 
veritable  fever  of  delight,  when  once  a  mastery  of  the  difii- 
culties  of  successful  bee  culture  has  been  attained.  And  we 
have  thus  briefly  presented  some  of  its  chief  dangers  and 
difficulties,  in  the  hope  that  more  people  may  come  to  enjoy 
its  many  "  pleasures  and  profits." 
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A   Useful    Bird,   now   in    Danger  of   Extermination. 


THE  DECREASE  OF  CERTAIN  BIRDS,  AND  ITS  CAUSES, 
WITH  SUGGESTIONS  FOR  BIRD  PROTECTION. 


BY    EDAVARD    HOWE    FOKBUSH,    OKNITIIOLOGIST   TO   THE    BOARD. 


In  the  i)iirsuit  of  an  inquiiy  regard iiipf  the  destruction  of 
birds  by  the  elements,  which  was  authorized  by  this  Board 
in  1903,  some  evidence  was  obtained  relating  to  a  decrease 
in  the  number  of  birds  from  other  causes.  It  Avas  asserted 
by  correspondents  that  the  extermination  of  certain  species 
was  already  inmiinent,  and  that  many  others  were  rapidly 
decreasing  in  numbers.  The  secretar}'  of  the  Board,  u})on 
being  informed  of  this  evidence,  authorized  an  investigation 
of  the  alleged  decrease  and  threatened  extirpation  of  useful 
birds,  Avith  a  view  to  determine  what  species  had  suffered 
most,  and  Avhether  it  would  be  practicable  to  furnish  them 
better  protection.  Four  hundred  circulars  rc(]uesting  infor- 
mation Avere  prepared  and  sent  out  in  July.  They  Avere 
mailed  to  naturalists,  officers  of  the  Audubon  Society,  cor- 
respondents of  the  Board  of  Agriculture,  secretaries  of 
game  protective  associations,  taxidermists,  officers  of  the 
Massachusetts  Commissioners  on  Fisheries  and  Game,  sports- 
men, market  hunters,  principals  of  academies,  and  intelli- 
gent observers  generall}'. 

It  Avas  intended  to  compile  the  evidence,  Avhen  received, 
into  the  form  of  a  bulletin  ;  but  this  proved  impracticable, 
on  account  of  the  vast  amount  of  material  returned  in 
answer  to  the  inquiry.  It  was  finally  decided  to  i)repare  a 
special  report  on  the  subject. 

Some  of  the  circulars  returned  contained  little  informa- 
lion,  but  two  hundred  and  seventeen  of  them  furnished  data 
of  more  or  less  value.  ScA'eral  correspondents  sent  excel- 
lent annotated  local  lists.     About  one  hundred  letters  also 
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were  received.  Most  of  the  reports  and  letters  were  from 
Massachusetts,  representing  every  county  of  the  State,  but 
a  few  came  from  other  States.  A  list  of  observers  and  cor- 
respondents is  appended  to  this  report. 

The  Destruction  of  Birds  by  the  Elements. 

The  unusual  weather  of  1903-04  was  the  evident  cause 
of  a  recent  scarcity  of  certain  species  mentioned  in  many 
cases  by  correspondents.  This  additional  evidence  of  the 
effects  of  the  June  storms  of  1903,  or  of  the  winter  of 
1903-04,  will  be  presented  (1)  as  a  sequel  to  the  report  of 
last  year,  and  (2)  in  order  that  the  results  produced  l)y  the 
elements  in  less  than  two  years  may  not  be  confounded  with 
those  effected  by  other  and  more  continuous  destructive 
forces. 

In  glancing  over  the  reports  for  1904,  it  becomes  evident 
at  once  that  the  destruction  of  eggs  and  nestlings  by  the 
June  storms  of  1903  caused  no  great  noticeable  and  gener- 
ally observed  decrease  of  many  si)ecies  in  1904.  This  may 
be  accounted  for  in  part  by  the  fact  (1)  that  some  of  the 
species  affected  rear  more  than  one  brood  in  a  season,  and 
so  were  able  to  bring  up  young  either  before  or  after  the 
storms;  and  in  part  by  the  theory  (2)  that  a  large  share  of 
the  young  birds  reared  each  season  never  return  from  their 
southern  journej  ,  but  succumb  to  accidents  and  fatalities  on 
the  way ;  therefore  a  great  mortality  among  the  nestlings  of 
one  season  may  not  have  a  very  noticeable  effect  the  suc- 
ceeding year. 

Trained  observers,  however,  noted  in  their  localities  a 
marked  decrease  of  certain  breeding  warblers,  chimney 
swifts  and  swallows,  although  a  few  reported  swifts  and 
swallows  as  common  or  abundant.  On  some  of  the  mead- 
ows overflowed  in  1903  red-winged  blackbirds  and  marsh 
■wrens  were  much  reduced.  Long-billed  marsh  wrens  have 
nearly  disappeared  from  certain  meadows  where  they  were 
formerly  common.  Bobolinks,  orioles  and  vireos  are  men- 
tioned particularly  as  scarce  locally  the  past  season.  Night 
hawks  and  wlii}>-poor-wills  have  disappeared  from  some  local- 
ities.    Mr.  Thomas  M.  Burney  of  Lynn  reports  a  75  per 
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cent  decrease  in  warblers.  IMr.  Riifus  H.  Carr  of  Brockton 
reports  breeding  black-and-white  warblers,  prairie  warblers 
and  redstarts  in  about  half  their  usual  numbers,  martins 
gone,  swifts  comparativelj  scarce,  and  the  barn  swallow  the 
only  swallow  commonly  seen. 

]\Iost  of  the  common  birds  appeared  in  about  their  usual 
numbers  in  the  migrations,  but  no  considerable  flight  of  the 
warblers, .  which  nest  mainly  north  of  Massachusetts,  was 
reported.  As  in  1903,  these  warblers  were  again  compara- 
tively scarce  in  their  migrations.  The  flight  seemed  very 
light  in  Bristol,  Plymouth  and  ^Middlesex  counties,  where  I 
watched  it.  Mr.  Louis  Cabot  reports  warblers  as  uncom- 
mon at  North-east  Harbor,  Me.,  but  common  at  Grand 
River,  Can.  This  is  a  typical  report ;  but  some  few  observ- 
ers report  birds  generally  as  more  numerous  than  in  1903. 
Mr.  Outram  Bangs  tells  me  that  in  Wareham,  where,  he 
believes,  all  the  tree  swallows  were  killed  by  the  storms  in 
1903,  the  nesting-boxes  were  occupied  again  in  1904  by  this 
species,  probably  by  newcomers.  Chimney  swifts  are  re- 
ported quite  generally  as  absent,  rare  or  reduced  in  numbers. 
IVIr.  Geo.  E.  lAliitehead  of  Millbury  records  that  "  upward  of 
five  hundred  "  dead  swifts  were  taken  from  a  factory  chimney 
in  that  town  in  1903  ;  and  that  during  the  season  of  1904 
he  watch(;d  a  large  chimney  formerly  frequented  by  many 
swifts,  and  never  saw  one  enter  it.  In  my  own  experience, 
in  parts  of  Bristol,  Plymouth  and  Middlesex  counties  swifts 
were  either  much  reduced  or  rare  locally  throughout  the 
season  until  the  flight  in  August,  when  they  were  seen  in 
numbers  in  some  localities.  At  that  time,  one  afternoon,  I 
saw  about  thirty  birds  in  Billerica,  which  were  more  than 
I  had  seen  elsewhere;  but  the  next  morning  only  one  was 
seen.  Messrs.  William  Brewster  and  Ralph  Ilotl'man  report 
swifts  as  common  in  Cambridge  and  Belmont  respectively. 

The  birds  had  a  good  breeding  season  in  1904,  and  }n"obably 
most  species  will  soon  recover  from  the  check  they  received 
by  the  June  storms  of  1903,  except,  perhaps,  the  purple 
martins,  which  seem  to  have  been  almost  absent  from  Mas- 
sachusetts in  the  breeding  season  of  1904.  Martins  wen- 
looked  for  in  April  as  usual.     A  few  birds  were  reported, 
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unusually  early,  from  six  localities.  These  were  thought 
to  be  some  of  the  breeding  birds  which  had  escaped  the 
catastrophe  of  1903;  but  so  far  as  can  be  learned,  they  all 
disappeared.  Their  probable  fate  may  be  inferred  from  the 
story  of  Mrs.  Frank  H.  Watson  of  Concord. 

JNIr.  Watson  has  two  large  bird-houses  which  have  been 
well  filled  Avith  martins  for  years,  but,  apparently,  the  Inrds 
all  died  during  the  storms  of  June,  1903.  Mrs.  Watson 
says  that  two  pairs  of  martins  came  to  the  boxes  earlier  in 
April,  1904,  than  usual,  but  were  not  seen  during,  or  after, 
the  cold  wave  and  snowstorm  which  followed  the  19th,  when 
some  five  inches  of  snow  fell.  Later,  Mr.  Watson  exam- 
ined the  bird-houses,  and  found  three  of  the  birds  dead 
within. 

Twenty-six  observers  from  the  different  counties  of  Mas- 
sachusetts report  martins  as  having  disappeared  ;  three  report 
them  as  nearly  extinct ;  five,  as  rare ;  eight,  as  rare  and  de- 
creasing ;  one,  "as  usual."  In  response  to  letters  of  in- 
quiry sent  out  later  to  these  and  others,  it  was  learned  that 
nearly  all  the  reports  referred  to  migrating  birds.  Further 
extensive  correspondence  leads  to  the  belief  that  we  have 
no  fully  authenticated  record  of  the  breeding  of  the  purple 
martin  in  Massachusetts  this  season,  except  in  five  localities. 
Mr.  Robert  O.  Morris  speaks  of  four  small  colonies  in  or 
near  Springfield,  which  are  still  in  existence,  but  one  of 
these  has  decreased  one-half  in  numbers.  Miss  Emily  B. 
Adams,  also  of  Springfield,  speaks  of  two  colonies,  prob- 
ably some  of  the  same,  but  says  the  birds  are  being  gradu- 
ally driven  from  their  boxes  by  the  English  sparrows.  Mr. 
F.  II.  Mosher  writes  from  Shawmut  post-office  in  New  Bed- 
ford that  a  single  pair  of  birds  reared  their  young  there. 
IVIrs.  Mary  R.  Stanley  of  North  Attleborough,  in  the  same 
county,  and  near  the  Rhode  Island  line,  says  the  martins 
are  nearly  extinct  there,  but  are  still  breeding  at  West 
Attleborough,  where  her  brother  saw  two  birds  feeding  their 
young.  Col.  John  E.  Thayer  says  martins  are  still  breed- 
ins:  at  Lancaster  ;  and  Mr.  William  Holden  states  that  a  few 
pairs  of  birds  occupied,  and  probably  bred  in,  one  bird- 
house  in  Leominster.      Capt.  A.  B.  C.  Dakin  of  Concord 
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states  that  a  single  pair  of  martins  were  resident  at  a 
neighbor's  bird-house,  but  failed  to  raise  any  j-oung.  This 
may  be  accounted  for  by  the  fact  that  the  English  sparrows, 
which  are  notorious  for  killing  young  martins,  occupied  the 
same  domicile.  Mr.  Fred.  C.  Dodge  says  that  martins, 
which  arrived  ten  days  later  than  usual,  occupied  a  small 
nesting-box  near  his  house  in  Beverly,  and  thinks  they 
probably  bred. 

We  have  records,  therefore,  of  martins  breeding  in  but 
three  counties  in  the  Stiite,  —  Hampden,  Bristol  and  Worces- 
ter, —  with  the  probability  that  they  bred  in  Essex  County. 

What  prospect  is  there  that  the  species  will  eventually 
increase  in  numbers,  and  reoccupy  its  old  breeding  places? 
It  seems  probable  ( 1 )  that  some  martins  may  have  survived 
and  bred  in  places  not  reached  by  this  incjuiry  ;  the  few 
birds  left  may  form  the  nuclei  of  new  martin  colonies. 
Probably  also  (2)  martins  breeding  in  parts  of  northern 
New  England,  and  migrating  through  Massachusetts,  may, 
in  time,  overflow  into  this  State.  (3)  Martins  are  said  to 
be  breeding  still  in  Connecticut,  New  Hampshire  and  Rhode 
Island,  not  far  from  the  Massachusetts  line ;  and  there  is 
some  probability  that  these  colonies  may  spread  over  our 
borders,  although  their  numbers  are  much  reduced.  Mr. 
Robert  Curtiss  of  Stratford,  Conn.,  where  martins  were 
almndant  in  the  spring  of  1903,  says  that  only  one  was  seen 
there  in  1904  ;  but  Mrs.  Mabel  Osgood  Wright  says  they 
are  still  l)rceding  at  Stamford.  Mr.  Morris  reports  that 
martins  are  numerous  at  Windsor  Locks,  Conn.,  about 
twelve  miles  south  of  Springfield,  Mass.,  and,  as  numbers 
of  them  probably  migrate  up  the  Connecticut  valley,  the 
repopulation  of  Massachusetts  by  martins  may  be  expected 
to  progress  as  rapidly  there  as  anywhere.  It  seems  to  be 
believed,  however,  by  most  careful  observers  that  the  mar- 
tins were  diminishing  in  Massachusetts  before  1903.  For 
this  decrease  the  English  sparrow  was  largely  responsible. 
The  sparrows  are  now  occupying  most  of  the  boxes  where 
the  martins  formerly  dwelt,  and,  Avhen  firmly  intrenched 
therein,  they  may  be  able  to  ])revent  the  martins  from  re- 
taking the  boxes.       On    the    other  hand,  the   decrease  of 
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martins  and  swallows  is  likely  to  be  followed  by  an 
increase  of  the  insects  on  which  they  feed.  This  will  prob- 
ably attract  these  birds  into  the  State,  and  favor  their  breed- 
ing; but,  unless  boxes  are  generally  put  up  for  the  martins, 
and  the  English  sparrows  kept  out,  the  martins  may  never 
again  become  common  in  Massachusetts.  The  June  storms 
of  1903  will  long  be  remembered  as  the  chief  cause  of  the 
passing  of  these  beautiful  and  useful  birds. 

The  effect  of  the  hard  winter  of  1903-04  upon  our  resi- 
dent birds  seems  not  to  have  been  very  serious  except  with 
a  few  species.  The  bob- white,  or  quail,  has  been  nearly  ex- 
terminated over  much  of  the  State.  The  ruffed  grouse,  or 
partridge,  although  considerably  reduced  in  many  sections, 
appears  to  have  bred  well  in  the  western  half  of  the  State 
in  1904,  and  has  done  well  locallv  in  the  eastern  counties. 
Many  dead  blue  jays  were  found  during  the  winter,  and  in 
some  sections  jaj's,  crows  and  chickadees  seem  to  have  been 
much  reduced  in  numbers,  but  this  is  by  no  means  universal. 
I  found  jays  somewhat  reduced  in  Wareham,  but  crows  had 
increased.  Both  crows  and  jays  w^ere  considerably  reduced 
in  Concord,  while  chickadees  were  not  so  common  as  usual 
in  either  place.  Some  reports  from  south-eastern  Massa- 
chusetts indicate  a  scarcity  of  flickers  and  meadow  larks, 
but  this  is  seldom  noticed  elsewhere.  Screech  owls  suffered 
severely,  and  were  driven  by  stress  of  weather  into  barns 
and  dove-cotes,  where  they  fed  on  mice  and  doves.  Mr. 
A.  M.  Frazar,  the  Boston  taxidermist,  informs  me  that  he 
had  about  forty  of  these  birds  brought  to  him,  most  of 
which  had  been  taken  in  dove-cotes.  Some  were  picked  up 
dead.  He  also  received  about  twenty  Acadian  or  saw-whet 
owls,  that  were  found  dead  either  in  the  streets  of  Boston  or 
in  the  country  districts.  Many  observers  report  a  recent 
scarcity  of  screech  owls,  while  others  report  them  as  nu- 
merous. My  own  notes  show  them  to  have  been  rather 
rare  in  1904  where  in  1903  they  Avere  quite  common. 
Superintendent  Charles  P.  Price  of  the  Middlesex  Fells 
Reservation  found  several  barred  owls  apparently  frozen  to 
death  during  the  winter ;  they  were  fat,  and  therefore  had 
not  starved. 
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E\ddently  the  bob-Avhite  sutrercd  more  than  any  other  bird 
from  the  hard  winter  of  ll»03-0i  ;  but  as  many  have  be(Mi 
introduced  since  by  the  Massachusetts  Fish  and  Game  Pro- 
tective Association,  and  others  were  carried  tlirougli  the 
winter  by  feeding,  there  are  birds  enougli  now  to  restock 
the  State,  if  tliey  can  be  i)rotectc'd. 

It  is  fair  to  conclude,  therefore,  that,  excepting,  perhaps, 
the  purple  martin,  no  species  has  suffered  a  lasting  or  per- 
manent check  from  the  action  of  the  elements  in  lOOo  or 
1904. 

The  Early  Abundance  or  Birds  in  Massachusetts. 

No  investigation  into  the  decrease  of  birds  and  its  causes 
can  be  conducted  intelligently  without  some  knowledge  of 
the  relative  abundance  of  the  different  families  of  birds  at 
the  time  of  the  first  settlement  of  the  country.  Had  we 
any  full  and  trustworthy  account  of  the  animals  of  New 
England,  from  the  pen  of  some  naturalist  of  the  seventeenth 
century,  we  could  better  understand  the  changes  that  have 
occurred  in  the  bird  fauna  of  New  England  since  the  dis- 
covery of  the  country.  As  it  is,  we  must  derive  our  infor- 
mation from  the  brief,  fragmentary  and  rather  unsatisfactory 
accounts  written  by  some  of  the  earl}^  voyagers  and  settlers. 
We  shall  learn  little  of  the  smaller  land  birds  of  the  coun- 
try from  these  narratives;  but  all  agree  that  there  was 
"greate  store"  of  water  birds,  "sea  fowlc "  and  game 
birds. 

From  ^Vrcher's  relation  of  "  Captaine  Gosnol's  voyage  to 
the  north  part  of  Virginia,"  made  in  1602,  we  learn  that  the 
"  penguin  "  (great  auk)  was  found  on  our  shores.  This  bird 
evidently  was  once  abundant  at  certain  })oints  on  the  coast. 
Early  historians  refer  to  birds  now  extirpated  from  this 
rcirion  as  then  existinu:  in  <>reat  numbers.  Swans,  cranes, 
wild  turkeys,  snow  geese,  passenger  pigeons  and  other 
birds,  now  either  rare  or  extinct  here,  were  then  found  in 
great  abundance.  There  were  also  then,  as  now,  "divers 
sorts  of  sinffino;  birds  whose  notes  salute  the  ears  of  travel- 
lers  with  an  harmonious  discord." 

Capt.    John    Smith  credits  the  land  Avith  an  incredible 
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abundance  of  fish,  fowl,  wild  fruits  and  good  timber. 
Francis  Hisforinson  writes  :  "  Fowls  of  the  aire  are  plentiful 
here.  Here  are  likewise  aboundance  of  turkies  often  killed 
in  the  woods.  — This  country  doth  abound  with  wild  geese, 
wild  duokcs,  and  other  sea  fowle,  that  a  great  part  of  the 
winter  the  planters  have  eaten  nothing  but  roastmeat  of 
divers  fowles  which  they  have  killed."  * 

Josselyn  writes  that  he  has  known  ' '  twelve  score  and 
more  of  sanderlins  "  to  be  killed  at  two  shots. f 

Morton  says  there  was  "  greate  store"  of  swans  in  the 
Mcrrhnack  Eiver  at  their  seasons,  also  "greate  store"  of 
cranes  in  the  country.  He  also  speaks  of  two  Indians  hav- 
ing seen  a  thousand  turkeys  in  less  than  a  day  in  the  woods. | 

William  Woods  speaks  of  the  turkeys  as  being  in  flocks 
of  forty,  sixty  and  one  hundred  birds.  He  says  the  set- 
tlers shot,  for  their  own  use,  those  which  went  by  their 
doors.  He  speaks  of  vast  flocks  of  wild  pigeons  passing 
over  whore  he  was,  and  of  "  seeing  neyther  the  ])eginning 
nor  ending,  length  or  breadth  of  these  ISlillions  of  Millions. 
The  shouting  of  the  people,  the  rattling  of  gunncs  and  the 
pelting  of  small  shotte  could  not  drive  them  out  of  their 
course  and  so  they  continued  for  four  or  five  houres  together." 
He  describes  gi-eat  flights  of  Brant,  gray  geese,  white  geese 
and  wild  ducks ;  and  sa^'s  the  gray  geese  stayed  all  winter 
in  those  waters,  while  the  others  were  seen  only  in  s^mng 
and  fall.  He  asserts  that  some  have  killed  a  hundred  geese 
in  a  week,  and  fifty  ducks  or  forty  teal  at  a  shot.  The 
"  humilities  "  or  "simplicities"  as  he  calls  them,  referring 
to  shore  birds,  large  and  small,  could  be  driven  in  a  herd 
like  sheep,  and  shot  "  at  a  fit  time,"  after  which  the  living 
would  settle  again  among  the  dead.  "I  myself,"  he  says, 
"  have  killed  twelve  score  at  two  shootes." 

Morton  says  that  he  has  often  had  one  thousand  geese  be- 
fore the  nmzzle  of  his  gun,  and  that  the  feathers  of  the  geese 
he  had  killed  in  a  short  time  paid  for  all  the  powder  and  shot 
he  would  use  in  a  year.  He  speaks  of  seeing  forty  "  par- 
tridges" in  one  tree  and  sixty  "quail"  in  another.     Un- 

*  "  New  England's  iilantation,"  l)y  Francis  Higginson,  p.  11. 

t  "  Account  of  two  voyages  to  Now  England,"  1G38-63,  by  J.  Josselyn. 

X  Morton's  "New  English  Canaan,"  p.  74. 
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doubtedly  these  were  the  .same  species  that  are  now  gener- 
ally known  in  Massachusetts  by  these  vernacular  names. 

Geese  were  fed  to  the  dogs  and  pigeons  to  the  hogs ;  but, 
notwithstanding  the  great  waste  of  bird-life,  no  appreciable 
effect  on  the  abundance  of  the  bh'ds  was  noticed  during  the 
first  years  of  settlement,  for  AVoods  says  that,  in  spite  of 
the  shooting  and  the  ' '  frighting  of  the  fowle  "  .  .  .  "I  have 
seene  more,  living  and  dead,  the  last  yeare  than  I  have 
done  in  former  yeares."  * 

The  Decrease  of  Birds  in  Past  Centuries. 

The  great  auk  soon  disappeared.  The  great  cranes,  both 
brown  and  white,  birds  of  the  open  country,  were  anni- 
hilated by  the  settler's  rifle.  The  Canada  goose,  which  was 
once  found  in  the  State  throughout  the  year,  and  probably 
bred  about  the  inland  ponds  and  marshes,  was  driven  out, 
and  became  a  mere  migrant  in  spring  and  fall.  The  Avild 
turkey  and  heath  hen  were  hunted  awa}^  to  the  deep  woods ; 
but  geese,  ducks,  shore  birds,  passenger  pigeons  and  rutted 
grouse  still  existed  in  abundance  until  the  early  part  of  the 
nineteenth  century. 

An  old  gentleman  named  Greenwood,  a  responsible  man, 
who  was  once  keeper  of  the  Ipswich  Light,  told  me  in  187(5 
that  in  the  early  part  of  the  century  (I  have  no  memo- 
randum of  the  date)  he,  with  his  father  and  brothers,  had 
to  get  oxen  and  sled  to  haul  home  the  birds,  mainly  geese 
and  ducks,  which  they  had  killed  in  one  day  about  Thanks- 
giving time  near  the  mouth  of  the  Ipswich  River. 

Dwight  tells  us,  in  182 l,f  that  there  were  then  hardly 
any  wild  animals  remaining  besides  a  few  small  species  ; 
that  wild  turkeys  had  greatly  lessentjd  in  numbers,  and  in 
the  most  populous  parts  of  th(^  country  were  not  very  often 
seen  ;  that  grouse  were  not  common,  but  that  water-fowl 
still  existed  in  great  abundance. 

This  brief  glance  at  two  centuries  of  the  history  of  j\Ias- 

*  William  Woods'  "New  Eiij^laiid's  prospect,"  from  which  this  was  taken, 
was  first  printed  in  London  in  Ki.'U. 

t  Dwight's  "Travels  in  New  England  and  New  York,"  1821,  Vol.  I.,  ])p. 
52-55.  The  grouso  sp()k(>n  of  hero  is  prohahly  the  heath  hen,  as  Dwiglit  and 
other  writers  mention  this  hird  as  the  grouse  or  pheasant,  —  a  hird  distinrl  from 
the  partridge,  or  rul'fed  grouse,  and  never  as  common. 


438  BOARD   OF   AGRICULTURE.    [Pub.  Doc. 

sachusetts  game  birds  and  their  destruction  brings  us  to  a 
time  witliin  the  memory  of  a  few  persons  now  living,  and 
ahnost  within  the  scope  of  the  present  inquiry. 

In  the  first  volume  of  the  "Memorial  History  of  Boston," 
published  in  1880,  Dr.  J.  A.  Allen,  one  of  the  most  emi- 
nent of  American  naturalists,  writes  of  the  birds  of  eastern 
Massachusetts  as  follows:  "The  great  auk,  the  Labrador 
duck,  and  five  or  six  other  species,  have  long  since  disap- 
peared from  southern  New  England.  All  the  larger  species 
and  many  of  the  shore  birds  have  greatly  decreased,  as  have 
likewise  most  of  the  smaller  forest  birds.  The  few  that 
haunt  cultivated  grounds  have  doubtless  nearly  maintained 
their  former  abundance." 

In  1898,  Director  William  T.  Hornaday,  of  the  New  York 
Zoological  Park,  made  an  inquiry  into  the  decrease  of  l)irds 
and  mammals  in  the  United  States.  He  estimated,  from 
reports  received  by  him  from  naturalists  in  many  parts  of 
the  country,  that  birds  had  decreased  on  the  average  46  per 
cent  in  thirty  States  and  Territories  within  the  fifteen  years 
then  just  past,  while  their  reduction  in  Massachusetts  was 
estimated  at  27  per  cent.  This  report  has  been  widely 
quoted,  and  very  generally  credited  by  the  public. 

The  Difficulty  of  acquiring  Accurate  Information. 

It  is  difficult  to  get  accurate  information  as  to  the  increase 
or  decrease  of  bird-life  in  a  region  so  large  as  the  State  of 
Massachusetts.  A  conclusion  one  way  or  the  other  cannot 
safely  be  formed  by  any  individual  unaided,  except  in  regard 
to  a  limited  territory  with  which  he  has  been  familiar  for  a 
series  of  years.  Such  a  conclusion,  when  formed,  is  merely 
an  opinion,  and  the  personal  equation  inevitably  comes  in 
to  bias  it.  Some  people  are  naturally  optimistic,  and  their 
reports  show  it;  or  they  have  recently  begun  to  study 
birds,  and  see  more  of  them  now  than  in  former  years. 
Others  are  pessimistic,  or  have  become  imbued  with  the 
popular  belief  that  our  birds  are  rapidly  being  exterminated. 
Some  are  elderly  people,  who  do  not,  perhaps,  see  nor  hear 
so  clearly  as  in  their  youth,  and  are  not  so  nmeh  afield,  and 
so  do  not  notice  so  many  bu'ds  as  in  their  younger  days. 
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Some  reports  come  from  closel}^  populated  regions,  where 
many  causes  operate  to  destro}'  or  drive  out  the  birds ; 
others  come  from  more  sparsely  })eo})led  regions,  where  the 
birds  and  their  natural  enemies  are  not  so  nmch  interfered 
with.  These  personal  or  environmental  differences  tend  to 
produce  contradictory  reports.  Where  there  is  conflicting 
testimony,  it  must  be  carefully  Aveighed,  and  all  contradic- 
tions considered  by  the  one  who  has  to  render  the  final  ver- 
dict. In  this,  the  evidence  of  those  experts  who  for  years 
have  ke})t  careful  notes  of  the  number  of  birds  seen  should 
have  the  most  weight. 

A  SiBiMARY  OF  Reports,  by  Couxties. 
Below  is  a  summary,  by  counties,  of  the  reports  regard- 
ing the  gain  or  loss  in   numbers  of  birds  in  the   State  for 
the  past  ten  to  forty  years.     The  (questions  asked  were  :  — 


f 


+  + 


-hf' 


^^ 


Map  of  Maasachuaetts,  marked  to  show  the  localities  from  which  reiiorts  li;ive 
been  received. 

1.  Are  birds  decreasing  in  your  locality,  county,  or  in  the 
State  generally  ? 

2.  How  do  their  numbers  compare  with  those  of  ten  years 
ago?  Three-fourths  as  many,  one-half,  one-third,  or  do  they 
reniuin  about  the  same  ? 

3.  Has  the  decrease  (if  any)  Ix'on  contiiminii:  for  twenty, 
tliirty  or  forty  years,  or  longer? 
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Some  correspondents  failed  to  answer  these  questions, 
and  others  answered  rather  indefinitely.  The  definite 
answers  received  are  tabulated  below.  Seventy-three  of 
those  who  regard  birds  generally  as  diminishing  in  num- 
bers estimate  the  percentage  of  decrease  as  follows  :  one, 
10  per  cent;  one,  12|  percent;  twenty-one,  25  per  cent ; 
one,  30  per  cent;  six,  33i  per  cent;  thirty-three,  50  per 
cent;  five,  6()|  per  cent;  three,  75  per  cent;  two,  90  per 
cent.  Eleven  state  that  birds  are  decreasing  somewhat,  but 
give  no  estimate  of  the  percentage  ;  those  also  who  regard 
birds  in  general  as  increasing  give  no  percentages.  It  is  im- 
possible, therefore,  with  the  figures  at  hand,  to  arrive  at  the 
average  oplnwn  as  to  the  percentage  of  decrease  of  the  birds 
in  the  State,  to  say  nothing  of  the  facts  in  the  case.  To 
get  at  even  an  approximation  of  the  facts,  other  methods 
must  be  employed. 

The  table  shows  that  a  large  share  of  the  reports  were 
pessimistic,  and  on  its  face,  perhaps,  presents  a  darker 
picture  than  the  facts  will  warrant. 


A  Tabulated  Statement,  by  Counties,  of  the  Be2w?'ts  regarding  the 
Decrease  of  Birds. 


CODNTT. 

Number 

reporting 

that  Birds  are 

deci'easiiig. 

■Number 

reporting 

thatBirdsare 

holding 

tlieir  Own. 

Number  reporting  tliat 

Game  Birds 

are  decreasing  and 

Song  Birds 

increasing  or  holding 

tlieir  Own. 

Number 
reporting 

Birds 
increasing. 

Berksliire, 

Hampshire, 

Hampden, 

Franklin, 

Worcester,    . 

Middlesex, 

Essex,  . 

Norfolk, 

Suffolk, 

Barnstable, 

Flpnouth, 

Bristol, 

Dukes, 

Nantucket, 

9 

6 

8 

3 

20 

17 

12 

5 

4 

2 

5 

3 

1 

4 
6 
5 
8 
6 
4 
4 
1 

2 
6 
1 

3 
1 

1 
1 
2 
4 
4 
1 

1 
1 

1 

1 
1 

5 

2 
1 
1 

2 

1 

Total  foi 

•Stat 

0, 

94 

48 

20 

14 
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It  will  be  seen  by  the  above  table  that  ninety-four  corre- 
spondents report  birds  as  decreasing ;  only  sixty-two  report 
them  as  either  holding  their  own  or  increasing.  If  we  add 
to  this  number,  however,  the  twentj-  who  regard  game  birds 
or  other  larger  species  as  diminishing,  and  song  birds  or  the 
smaller  species  as  stationary  or  increasing,  we  shall  have 
eighty-two  who  believe  that  the  smaller  species  are  either 
stationary  or  increasing,  against  ninety-four  who  believe  all 
birds  are  decreasing.  Next,  we  find  that  forty-three  who 
report  birds  as  rapidly  diminishing  live  in  or  near  the  larger 
cities,  where  the  principal  causes  of  this  diminution  are 
most  active.  There  are,  then,  only  fifty-one  persons,  out- 
side of  the  influence  of  the  cities,  who  find  birds  generally 
decreasing,  to  eighty-two  who  find  the  smaller  birds  at  least 
holding  their  own.  This  being  the  case,  it  seems  probable 
that  the  smaller  birds  in  general  have  not  decreased  greatly 
in  Massachusetts,  as  a  whole,  in  recent  years,  except  in 
and  near  the  centres  of  population.  Undoubtedly  there  are 
fluctuations  in  the  numbers  of  certain  species  over  large 
areas.  There  are  also  h^cal  fluctuations  in  the  numbers  of 
most  species.  Certain  birds  will  be  rare  in  a  locality  for 
a  year  or  two,  and  then,  perhaps,  plentiful  again.  The  re- 
ports plainly  show  such  oscillations ;  but  it  may  be  doubted 
if  there  is  any  great  and  general  decrease  in  all  the  smaller 
species. 

Mr.  Hornaday,  by  pursuing  a  similar  method  of  inquiry 
six  years  ago,  arrived  at  a  somewhat  diflerent  conclusion. 
How  can  this  discrepancy  be  explained  ?  In  the  first  place, 
Mr.  Hornaday  apparently  based  his  Massachusetts  report  on 
the  statements  of  only  eleven  people,  as  against  those  of  two 
hundred  who  have  responded  to  the  present  imjuiry.  In 
the  second  place,  seven  out  of  his  eleven  correspondents 
lived  in  or  near  cities,  where  birds  were,  or  had  been,  de- 
creasing. 

But  it  ma}^  be  said  that  the  testimony  taken  by  him  was 
more  in  the  nature  of  selected  expert  evidence  than  that 
obtained  in  the  present  inquiry.  To  meet  this  objection, 
extracts  from  thii'ty-five  re[)orts  have  been  selected.  These 
observers  may  ])e  said  to  belong  to  the  same  class  as  those 


442  BOARD    OF   AGRICULTURE.     [Pub.  Doc. 

from  whom  Mr.  Hornaday  received  his  information.  The 
names  of  three  of  his  correspondents  appear  in  this  list. 
Circulars  were  sent  to  the  other  eight,  but  they  failed  to 
return  them. 

Expert  Evidence. 

Nantucket  County.  —  Mr.  George  H.  Mackay  of  Boston, 
Avell  known  as  an  authority  on  Massachusetts  sea-fowl,  wild- 
fowl and  shore  birds,  who  is  very  familiar  with  Nantucket, 
says  that  shore  birds  gcnerall}^  are  decreasing ;  some  species 
have  fallen  otf  from  ()(>  per  cent  to  98  per  cent  in  sixty 
years.  Other  species  have  not  decreased  so  much,  or  re- 
main about  the  same.  lie  has  noticed  no  general  decrease 
among  the  smaller  land  birds. 

Binstol  County.  —  jNIr.  F.  H.  Mosher  of  Dartmouth  re- 
ports that  some  species  are  decreasing,  others  remain  about 
the  same,  and  a  few  seem  to  be  increasing.  He  says  the 
decrease  of  certain  species  has  l)een  progressing  for  at  least 
twenty  years.  Mr.  Arthur  C.  Bent  of  Taunton  saj's  that, 
generally  speaking,  birds  are  not  materially  decreasing.  In 
some  few  cases  they  are,  but  the  numbers  remain  about  the 
same  as  a  whole.  Mr.  Elisha  Slade  of  Somerset  sa3\s  that 
in  his  locality  practically  all  native  species  are  decreasing. 
The  decrease  has  been  continuing  spasmodically,  he  says, 
for  forty  years.  He  estimates  the  falling  off  of  certain  spe- 
cies within  thirty  years  as  follows  :  quail,  ruffed  grouse, 
herons  and  nighthawks,  50  per  cent ;  mourning  doves, 
purple  martins  and  house  wrens,  75  per  cent ;  bank  swal- 
lows, barn  swallows,  flickers,  swifts,  warblers  and  thrushes, 
30  per  cent. 

Phjmoutli  County. — Mr.  Arthur  Curtis  Dyke  of  Bridge- 
water  reports  some  species  as  certainly  decreasing.  Among 
these  he  mentions,  mainly,  swallows,  birds  of  prey,  game 
birds  and  wild-fowl.  Mr.  Rufus  H.  Carr  of  Brockton  says  : 
"  Not  appreciably  decreasing,  except  certain  species.  Game 
birds  and  herons,  one-third  ;  hawks  and  owls,  one-fourth." 

Norfolk  County.  —  ]\Ir.  Henry  B.  Bigelow  of  Cohasset 
says:  "I  believe  that  birds  are  decreasing  only  slightly  in 
this  localit3^  There  is  a  great  yearly  variation  in  numbers. 
A  great  decrease  in  shore  birds  and  water-fowl  took  place 
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about  five  years  ago."  Mr.  Frank  Blake  AVebster  of  Hyde 
Park  writes  :  "I  see  no  decrease  in  twenty  years.  Wood- 
cock seem  scarce."  Mr.  I.  Chester  Horton  of  Canton  be- 
lieves that  quail,  grouse,  screech  owls,  purple  martins, 
house  wi'ens,  barn  swallows,  whip-poor-wills  and  indigo 
birds  are  diminishing,  while  bluebu'ds  are  increasing.  Mr. 
R.  M.  Baldwin  of  "Welleslcy  Hills  writes  that  in  Welleslcy 
there  is  a  marked  decrease  in  larger  birds,  a  possil^le  in- 
crease in  the  smaller.  ]\Ir.  F.  11.  Kennard  of  Brookline 
says:  "In  Brookline  they  are  decreasing ;  swallows  driven 
out  by  building  up  of  town." 

Suffolh  County. — Mr.  Homer  Lane  Bigelow  of  Boston 
says  that  from  1889  to  1897  there  was  an  aniuial  decrease, 
but  since  then,  with  exceptions  {i.e.,  1903),  there  has 
been  a  gradual  increase.  Mr.  F.  H.  Allen  of  Boston  ex- 
presses a  disbelief  in  any  general  decrease  in  the  ntimber  of 
birds  in  the  region  he  is  best  acquainted  with,  although  cer- 
tain species  are  driven  out  of  their  accustomed  haunts  by 
the  extension  of  city  influences  into  the  country,  the  cut- 
ting down  of  woods,  etc.  Mr.  C.  S.  Day  of  Boston,  who 
is  also  acquainted  with  conditions  in  Chathamport,  Barn- 
stable County,  says  birds  are  decreasing.  "I  should  judge 
about  one-half.  I  have  noticed  the  decrease  particularly 
the  last  fifteen  years."  Hawks,  owls,  the  swallow  family, 
game  birds,  the  house  wren,  the  swift  and  shore  birds  are 
the  birds  most  particularly  mentioned  as  decreasing. 

Essex  County.  —  Mr.  F.  C.  Dodge  of  Beverly  says  that 
in  the  last  three  years  there  has  been  an  increase,  previous 
to  that  a  decrease.  He  says  there  are  not  so  many  birds  in 
the  city  as  formerly,  but  about  the  sam(>!  niunber  in  the 
nearby  country.  (All  observers  but  one  from  Beverly  re- 
port some  increase  in  birds  there.)  Mr.  Reginald  C.  Rob- 
bins  of  Boston  states  that,  in  Essex  County,  wilderness  birds 
only  are  decreasing ;  suburban  birds  remain  about  the  same  ; 
others  fast  decreasing  locally,  but  holding  their  own  in 
favorable  spots.  ]VIr.  J.  A.  Farley  says:  "  Speaking  from 
ten  years'  experience  in  certain  towns  in  southern  Essex 
County,  should  say,  on  the  whole,  birds  remain  about  the 
same ;    horned    owls,    sharp-shinned    hawks    and    red-tailed 
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hawks  are  a  good  deal  reduced."  Dr.  Charles  W.  Town- 
send,  from  twenty-eight  years'  experience,  mainly  in  two 
towns  in  Essex  County,  concludes  that  shore  birds  have 
decreased  considerably ;  but,  notwithstanding  smaller  birds 
have  decreased  about  the  cities,  they  are  holding  their  own 
very  well  in  the  country. 

Middlesex  County.  —  Mr.  C.  J.  Maynard  of  Newtonville, 
a  field  naturalist  of  many  years'  experience,  says:  "Many 
species  have  decreased  at  least  one-half.  Some  hold  their 
own.  A  few  have  considerably  increased.  Excepting  in  a 
few  species,  I  do  not  see  much  decrease  in  the  last  ten 
years.  Swallows  are  going  fast."  Mr.  Ralph  Hoifman  of 
Belmont  writes  :  "  The  larger  birds  (hawks,  herons,  grouse) 
are  decreasing;  the  smaller  birds  are  about  the  same. 
Grouse  no  longer  occur."  Mr.  Philip  T.  Coolidge  of 
"Watertown  writes  :  "Some  species  are  decreasing.  Fully 
three-fourths  as  many  birds  as  ten  years  ago.  Bob-whites, 
hawks,  the  larger  owls,  ducks,  shore  birds,  gulls  and  terns 
suffer  much  from  shooting."  Mr.  E.  F.  Holden  of  Melrose 
says  :  "  Birds  have  decreased  within  ten  years,  also  within 
two  years  ;  perhaps  three-fourths  as  many  as  ten  years  ago, 
possibly  less."  Mr.  William  Brewster  of  Cambridge  and 
Concord,  the  leading  ornithologist  of  New  England,  who 
has  been  afield  much  for  the  past  forty  years,  says  :  "  Birds 
do  not  appear  to  be  decreasing  generally,  but  there  has 
been  a  decrease  among  swallows,  martins,  nighthawks,  game 
birds,  birds  of  prey,  certain  water-fowl  and  waders.  I 
should  say  that  the  decrease  in  woodcock,  partridges, 
wood  ducks,  certain  other  of  the  ducks  and  many  of  the 
waders  (plover,  sandpipers,  etc.)  had  been  continuing  ever 
since  I  can  remember,  or  upwards  of  forty  years."  Mr.  C. 
E.  Bailey  of  North  Billerica  says  that  birds  are  much  re- 
duced in  numbers  in  his  locality.  Miss  Elizabeth  S.  Hill 
of  Groton,  who  has  kept  a  careful  annual  record,  says  that 
some  birds  are  increasing  and  some  decreasing,  l)ut  that  for 
the  past  ten  years  the  per  cent  of  increase  is  the  larger. 
Her  list  shows  that  the  principal  decrease  is  found  among 
the  herons,  ducks  and  birds  of  prey  ;  the  increase  is  mainly 
among  the  smaller  species. 
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Worcester  County.  —  Dr.  C.  F.  Hodge  of  "Worcester  re- 
ports birds  as  increasing  rapidly  on  his  premises,  and  he 
believes  there  are  more  in  the  city  than  three  or  four  years 
ago.  Dr.  Hodge  is  a  professor  in  Ckirk  University,  and  a 
leader  in  nature  study  at  Worcester.  He  takes  a  careful 
bird  census  each  year,  destroys  the  English  sparrows  and 
other  enemies  of  birds,  puts  up  bird-houses,  feeds  birds, 
and  teaches  the  children  not  to  molest  them,  — all  of  which 
may  account  for  the  increase  of  birds  in  his  vicinity.  Mr. 
William  S.  Perry  of  Worcester,  who  has  had  a  long  experi- 
ence as  a  field  ornithologist,  sportsman  and  teacher,  and 
who  is  familiar  with  many  towns  in  northern  Worcester 
County,  says:  "Some  species  have  remained  about  the 
same  for  the  last  thirty  years ;  others  are  exterminated  ; 
others  are  decreased  one-half.  Most  show  decrease,  some 
increase."  Dr.  Lemuel  F.  Woodward  of  Worcester,  whose 
observations  have  extended  over  more  than  thirty  years, 
believes  that  hawks,  owls,  eagles,  game  birds,  nighthawks, 
swallows,  warblers  and  thrushes  are  decreasing.  Col.  John 
E.  Thayer  of  Lancaster  writes  that  he  has  been  in  the  woods 
nearly  every  day  between  March  15  and  July  1  for  the  past 
eight  years.  He  says  that,  with  the  exception  of  four  spe- 
cies, birds  have  not  decreased  in  his  locality.  Mr.  Charles 
E.  Ingalls  of  East  Templeton,  who  has  had  a  large  experi- 
ence as  a  field  observer,  and  has  travelled  much  about  the 
State,  says  that  birds  are  decreasing  in  his  town,  county  and 
State.  He  says  a  gradual  decrease  has  been  apparent  for 
thirty  or  more  years,  accelerated  during  the  last  ten  years. 
Mr.  C.  E.  Stone  of  Lunenburg  believes  that  insectivorous 
birds  are  rather  on  the  increase.  "A  few  species,  notably 
the  game  birds,  are  not  as  plentiful  as  formerl3^" 

IlamjpsJiire  Count ij. — I  have  received  no  report  from  any 
ornithologist  in  this  county,  so  present  the  reports  of  ob- 
servers in  whose  judgment  I  have  confidence.  Prof.  Wm. 
P.  Brooks  of  Amherst  writes:  "  Should  say  birds  are  not 
decreasing  in  this  vicinity."  Dr.  H.  T.  Fernald,  also  of 
Amherst,  having  consulted  with  Prof.  R.  F.  Xelligan  in 
regard  to  game  birds,  believes  there  is  some  decrease,  but 
assigns  the  weather  as  one  cause. 
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Hampden  Count ij.  —  Mr.  Robert  O.  Morris  of  Spring- 
field says  tliat,  generally,  birds  are  not  decreasing  in  his 
vicinity.  He  speaks  of  a  decrease  in  owls,  hawks  and 
herons.  Mr.  F.  H.  Scott  of  Westfield  thinks  birds  are  not 
decreasing  there.  "  Some  years  ago  a  scarcity  of  some  of 
the  smaller  birds  was  apparent ;  recently  there  has  been  an 
increase  among  many." 

Ber-h^hire  County.  —  Mr.  J.  M.  Van  Huyek  of  Lee  thinks 
birds  are  decreasing,  but  the  decrease  is  assigned  mainly  to 
the  larger  species  ;  the  smaller  species  seemingly  are  on  the 
increase.  Hawks,  owls,  eagles,  game  birds  and  herons  have 
decreased  nmch,  according  to  his  observations. 

On  the  whole,  the  above-mentioned  observers  apparently 
have  not  seen  a  great  decrease  in  the  numbers  of  the  smaller 
birds  except  in  the  case  of  a  few  species  ;  but  the  older 
observers  record  a  considerable  diminution  within  forty 
to  sixty  years  among  game  birds,  Avater-fowl  and  shore 
birds. 

My  own  experience  as  a  resident  of  the  suburbs  of 
Worcester  and  Boston,  if  taken  alone,  might  lead  me  to 
believe  that  the  smaller  native  birds  have  fallen  ofi"  much 
Avithin  the  last  thirty  years  throughout  the  State,  as  they 
certainly  have  in  those  cities ;  but  in  many  of  the  country 
districts  I  find  the  majority  of  the  smaller  species  still  in 
nearly  the  same  numbers  as  thirty  years  ago.  I  do  not  find 
small  birds  as  numerous  in  Plymouth  and  Bristol  counties, 
or  in  sections  of  Middlesex  County,  as  they  were  in  Worces- 
ter County  thirty  years  ago.  The  fertile  soil  of  Worcester, 
one  of  the  richest  agricultural  counties  in  the  world,  sup- 
ports more  birds  to  the  acre  than  the  sandy  soil  of  Plymouth 
and  Bristol  counties,  or  the  gravelly  hills  of  some  parts  of 
Middlesex.  The  large  number  of  cities  in  eastern  Massa- 
chusetts, with  their  ever-increasing  population  flooding  the 
surrounding  country,  must  have  had  a  seriously  restrictive 
effect  on  the  bird-life  of  this  section.  No  one  will  question 
the  fact  that  the  sum  of  bird-life  must  have  been  somewhat 
reduced  in  this  region  by  the  growth  and  expansion  of  the 
cities,  and  the  destructive  atid  repellent  forces  which  radiate 
from  them  into  the  surrounding  country ;  but,  outside  of  a 
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certain  radius  from  each  city,  tli(3  conditions  of  bird-life  still 
remain  much  the  same  (for  most  of  the  smaller  species)  as 
thej  were  in  much  of  the  city  itself  forty  years  ago.  This 
may  be  illustrated  by  the  experience  of  Dr.  L.  F.  Wood- 
ward of  AVorcester.  He  says  :  "I  am  confining  my  obser- 
vations of  bird-life  to  two  localities :  first,  my  home  in  the 
centre  of  the  city  of  Worcester ;  second,  the  grounds  and 
adjacent  country  about  the  Quinsigamond  Boat  Club  at 
Lake  Quinsigamond.  First,  the  city.  Thirty  years  ago, 
robins,  catbirds,  tree  swallows,  chipping  sparrows,  vireos 
and  summer  warblers  built  in  our  garden  ;  now,  nothing 
builds  about  the  site  of  the  house  but  the  robins  and  chip- 
ping sparrows.  For  three  years  no  young  robins  have  been 
raised  in  our  yard.  The  sparrows  either  destroy  the  nests, 
or  the  cats  get  the  birds.  The  chimney  swifts,  which  for- 
merly were  fairly  abundant  about  the  site,  are  very  much 
diminished,  also  the  nighthawk.  Second,  at  the  Quinsiga- 
mond boat  club  grounds  the  English  sparrows  were  abso- 
lutely exterminated  tliree  years  ago,  and  are  not  a  factor  in 
bird-life  in  that  particular  region.  The  birds  as  a  Avhole 
have  become  rather  more  numerous  and  much  tamer  than 
formerly.  The  white-breasted  swallows,  having  abundant 
house  accommodation,  have  increased,  but  this  year  have 
rather  decreased.  The  chimney  swifts,  once  quite  numer- 
ous, were  reduced  this  year  to  three  individuals.  Locally, 
the  thrasher,  veery  and  chewink  have  increased,  as  has  also 
the  field  sparrow.  The  whip-poor-will,  common  up  to  three 
years  ago,  has  })ractically  di.sa[)peared  ;  and  the  king-bird, 
of  which  we  have  always  had  several  pairs,  has  not  appeared 
on  our  grounds  this  year.  The  grackles  have  niarkedh^  in- 
creased about  the  lake,  while  the  red-wings  have  diminisiied. 
The  purple  martin  disappeared  from  the  city  of  AYorcester, 
so  far  as  I  know,  a  year  ago.  I  have  talked  with  several 
irood  observers,  none  of  Avhom  has  seen  a  siiiijle  individual 
of  this  species  this  year.  The  mourning  dove  probably 
nested  at  the  lake  this  year,  as  I  have  seen  individuals  occa- 
sionally during  the  spring  and  summer.  This  is  the  first 
time  I  have  seen  this  bird  for  nearly  twenty  years.  The 
spotted  sandpiper  has  diminished.     All  birds  have  been  pro- 
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tected  from  sparrows  and  cats,  but  not  from  grackles,  crows, 
blue  jays  and  other  wild  birds.  I  should  say  that  numer- 
ically the  birds  were  holding  their  own  in  that  particular 
locality,  but  that  individual  species  fluctuated,  some  years 
particular  l)irds  being  numerous,  while  others  which  seem  to 
be  subjected  to  about  the  same  perils  are  rare." 

As  an  epitome  of  bird-life,  and  the  contrasting  conditions 
affecting  it  in  the  city  and  country,  Dr.  Woodward's  report 
is  noteworthy.  The  main  causes  of  the  decrease  of  birds  in 
the  city  are  exhibited,  and  the  reduction  of  the  birds  in  the 
city  with  their  comparative  abundance  in  the  near-by  coun- 
try is  made  plain.  In  the  one  case  the  birds  were  subjected 
to  city  influences  ;  in  the  other  they  were  protected  from 
them,  and  given  opportunity  for  breeding.  The  results  in 
the  latter  case  are  obvious.  A  notable  effect  of  the  June 
storms  of  1903  is  apparent  in  the  diminution  of  tree  swal- 
lows, the  extermination  of  the  martins,  and,  possibly,  also 
in  the  decrease  of  the  whip-poor-wills,  red-wings  and  king- 
birds. The  fluctuations  of  species  from  year  to  year  may 
be  owing  to  natural  causes  operative  everywhere,  or  to  the 
malign  influences  emanating  from  the  city  not  far  away. 
He  oflers  no  explanation,  but  states  the  facts.  They  form 
the  text  for  a  treatise  on  bird  protection. 

In  the  development  of  our  civilization  there  have  been 
evolved  or  introduced  certain  influences  destructive  to  bird- 
life,  such  as  trolley  cars,  improved  firearms  and  the  English 
sparrow.  Taking  such  forces  into  consideration,  together 
with  the  growth  of  cities,  it  is  possible,  perhaps,  that  we 
now  have  fewer  of  the  smaller  native  birds  in  the  State  than 
forty  years  ago.  Many  of  the  larger  species  have  been 
decreasing  steadily.  Along  the  coasts  and  in  the  densely 
populated  regions,  game  birds,  many  shore  birds  and  some 
water-fowl  have  lessened  to  such  an  extent  that  they  are 
evidently  doomed  to  extermination,  unless  better  protected. 
So  far  I  must  agree  with  those  who  believe  that  our  birds 
are  being  extirpated.  But  we  must  guard  against  too  much 
pessimism.  It  is  quite  natural  to  remember  the  times  in 
our  youth  Avhen  birds  were  very  numerous,  and  forget  the 
seasons  when    they  were   comparatively  few.     So  one  re- 
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members  the  cold  winters  and  severe  snowstorms  of  his 
childhood,  and  forgets  the  mild  seasons.  Similarly  it 
seems,  as  we  look  back,  that  we  had  many  tremendous 
flights  of  warblers  in  those  daj's,  but  the  records  show 
very  few. 

Mr.  Abbot  H.  Thayer  of  Monadnock,  N.  H.,  where  many 
of  the  repressive  forces  which  exist  in  eastern  Massachusetts 
are  almost  unknown,  who  takes  a  very  optimistic  view  of 
the  matter,  says  that  asking  the  public,  or  even  so-called 
ornithologists,  whether  the}'  find  birds  diminished,  is  as  de- 
ceptive in  its  results  as  a  look  at  the  telegraph  poles  along  a 
road.  Just  where  the  observer  stands  there  is  one  pole  or 
none,  while  a  glance  back  down  the  road  reveals  a  massed 
accumulation  one  against  another, — all  due  to  perspective. 
One's  past,  he  says,  is  so  well  stocked  with  so  many  remem- 
bered sights  of  rare  and  beautiful  birds  that  only  a  very 
philosophical  mind  can  escape  the  impression  that  birds 
were  formerly  constantly  in  sight,  whereas  one  really  saw 
few  in  some  seasons,  as  is  the  case  to-day. 

Lest  the  conditions  in  Massachusetts  regarding  the  smaller 
birds  might  prove  exceptional,  and  the  results  of  the  inves- 
tigation misleading,  the  inquiry  has  been  extended  somewhat 
into  other  populous  States  of  the  Atlantic  seaboard.  The 
reports  seem  to  indicate  that  with  some  exceptions  the 
smaller  birds  are  not  generally  decreasing  in  numbers  in 
those  States.  Extracts  from  reports  of  some  of  the  most 
competent  observers  are  given  below. 

IMr.  C.  J.  Pennock,  ornithologist  to  the  Pennsylvania 
State  Board  of  Agriculture,  says  that  birds  are  probably  de- 
creasing, but  not  to  any  great  extent,  except  a  few  species. 
He  mentions  the  dickcissel,  piu*ple  martin,  ruft'ed  grouse 
and  bob-white  as  species  that  have  been  decreasing  for  many 
years,  and  the  house  wren  as  increasing  in  his  locality 
(Kennet  Square,  Pa.). 

Mr.  Frank  M.  Chapman,  assistant  curator  of  the  depart- 
ment of  birds  in  the  American  Museum  of  Natural  History, 
writes  from  his  home,  Englewood,  N.  J.:  "Birds  remain 
about  the  same,  except  bobolinks,  which  have  been  exter- 
minated locally  ;  the  larger  hawks  and  owls,  which  decrease 
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with  the  disappearance  of  the  woodland  ;  game  birds,  inchid- 
ing  doves  and  wild  fowl ;  cave  or  cliff  swallows,  which  have 
disappeared  locally  as  breeders;  and  tree  swallows,  which 
are  possibly  less  abundant  as  migrants." 

President  Theodore  Roosevelt,  who  is  an  accurate  observer 
of  animal  life,  writes  from  his  home  on  Long  Island,  N.  Y.  : 
"  Here  at  Oyster  Bay  my  observations  have  gone  over  thu'ty- 
one  years.  During  that  time  I  do  not  believe  there  has  been 
any  diminution  in  the  number  of  birds,  as  a  whole.  Quail 
and  woodcock  are  not  as  plentiful  as  they  were  ;  I  am  in- 
clined to  think  that  last  winter  may  have  been  hard  on  quail 
around  here.  But,  on  the  other  hand,  there  are  one  or  two 
other  Avild  birds  that,  I  think,  have  increased  in  numbers." 
Later  he  wrote,  in  response  to  an  inquiry  regarding  the 
shore  birds  :  "During  my  time  there  have  never  been  any 
but  scattering  shore  birds  in  my  neighborhood  on  the  north 
shore  of  Long  Island,  and  there  are  now  as  many  of  these 
as  there  ever  were.  During  the  same  period  there  has  been 
a  great  diminution  in  the  shore  birds,  once  so  plentiful,  in 
the  Great  South  Bay  on  the  south  shore  of  Long  Island  ;  as 
I  happen  to  know,  because  my  uncle  lives  there." 

Mrs.  Mabel  Osgood  Wright  of  Fairfield,  Conn.,  says  that, 
speaking  locally  for  Fairfield  and  ten  miles  inland,  some 
species  have  decreased,  others  have  held  their  own.  The 
great  horned  owl  is  nearly  extinct.  Wood  ducks  have  be- 
come very  rare  within  ten  years ;  also  mourning  doves ; 
scarlet  tanagers  and  shore  birds  in  general  have  decreased. 

Mr.  E.  Hart  Geer,  secretar}^  of  the  Connecticut  Commis- 
sion of  Fisheries  and  Game,  writes  that  shore  birds  have 
decreased  greatly,  and  that  river  ducks  have  decreased  every 
year.  He  says  there  was  as  good  a  flight  during  the  fall 
of  1904  as  was  consistent  with  the  "extermination  due  to 
unrestricted  shooting." 

]\Ir.  Harry  Hathaway  writes  from  Providence,  R.  I.  :  "  The 
shore  birds,  game  birds,  hawks  and  owls  are  decreasing  in 
the  State  generally,  but  no  appreciable  decrease  is  occurring 
in  other  species,  and  some  few  species  are  increasing  in  num- 
bers." He  says  that  a  fair  estimate  of  the  decrease  of  the 
birds  named  would  be  one-half  in  fifteen  years,  but  that  this 
may  be  too  large,  as  his  observations  have  been  "  locally 


No.  4.]  DECREASE   OF   BIRDS.  451 

restricted."  Hawks  and  oavIs  have  been  driven  off,  he  says, 
by  the  removal  of  their  nesting  sites.  This  was  very  evi- 
dent after  the  coal  strike  in  the  spring  of  1902,  when  much 
wood  was  cut.  A  law  passed  by  the  Legislatiu-e,  offering  a 
bounty  on  hawks,  owls  and  crows,  also  has  had  some  effect. 

Mr.  Abbot  H.  Thayer  of  ^Nlonadnock,  N.  H.,  writes : 
"Ever  since  Hornaday's  announcement  I  have  done  my  best 
to  know  the  truth  about  this  region.  Now,  nearly  fifty  years 
later  than  when  I  first  knew  Keene,  N.  H.,  every  wet  spot 
has  the  same  red-winged  blackbirds,  .  .  .  every  mowing 
its  bobolinks,  and  all  the  village  birds  are  as  abundant  in  a 
general  way  as  forty-eight  3'^ears  ago.  ...  I  l)elieve  that 
the  only  species  that  have  suffered  any  significant  change 
are  the  passenger  pigeon,  upland  plover  and  wood  duck  ; 
also  the  ruffed  grouse  and  the  bobolink  (as  I  am  told,  not 
as  I  notice  here)."  The  upland  plover  he  regards  as  near- 
ing  extinction,  and  the  purple  martin  as  occupying  fewer 
bird-houses  than  formerly. 

Dr.  G.  H.  Perkins  of  the  University  of  Vermont,  ento- 
mologist of  the  Vermont  State  Experiment  Station,  Burling- 
ton, writes:  "I  think,  on  the  contrary,  many  birds  are 
increasing.  Birds  are  Avell  protected,  and  I  think  few  are 
intentionally  killed  in  the  State.  I  should  say  there  has 
been  no  decrease,  as  a  whole.  Going  back  fifty  years  ago, 
if  accounts  are  to  be  trusted,  the  wild  pigeon  and  some 
others  were  more  abundant  than  of  late.  Swallows,  swifts, 
song  sparrows,  robins,  bluebirds,  redstarts,  vireos,  white- 
crowned  sparrows,  bobolinks,  many  warblers,  meadowlarks, 
downy  and  hairy  woodpeckers  and  creepers  do  not  seem  to 
decrease,  if  not  increasing." 

Mrs.  Elizabeth  B.  Davenport  of  Brattleboro,  Vt.,  says 
that  birds  are  not  decreasing,  as  a  whole.  Grouse  are 
reported  less  in  number,  the  martins  are  decimated  and  the 
house  wrens  are  sadly  decreasing. 

It  is  fair  to  conclude,  from  all  the  foresroinff,  that  with 
the  smaller  species  the  natural  balance  of  bird-life  is  now 
fairly  constant  in  Massachusetts  and  the  neighboring  States, 
and  that  the  decrease  will  be  found  mainly  among  those 
species  that  are  most  hunted. 

It  now  remains   to   take  up  separately  those  families  of 
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birds  which  are  reported  as  diminishing  in  Massachusetts, 
that  we  may  see  Avhat  species  most  need  protection.  While 
it  is  difficult  to  get  accurate  reports  regarding  birds  as  a 
whole,  those  regarding  particular  species  are  more  readily 
obtained.  Such  reports  are  the  more  valuable,  as  they  indi- 
cate just  where  protection  is  needed. 

Birds  repokted  as  Diminishing  in  Nuivibers. 
Family  Podicipidoe.  —  Grebes. 
This  includes  the  birds  commonly  known  as  dippers,  water 
Avitches,  etc.  This  family  and  the  one  following  seem  to  be 
of  comparatively  little  economic  importance  so  far  as  the 
farmer  is  concerned,  as  the  birds  composing  them  get  their 
food  almost  entirely  from  the  water.  The  pied-billed  grebe 
undoubtedly  once  bred  in  suitable  places  about  the  inland 
bodies  of  water  in  this  State;  it  is  now  known  to  breed  in 
very  few  localities  east  of  the  Connecticut  River.  It  has 
been  driven  away  from  at  least  three  localities  in  Massachu- 
setts in  the  last  few  years.  It  is  still  fairly  common  in  the 
migrations  on  many  of  the  ponds  and  rivers  in  the  interior 
of  the  State,  but  seems  to  have  decreased  greatly  on  the 
rivers  of  eastern  Massachusetts,  where,  although  its  tlesh  is 
of  little  value,  it  is  pursued  and  shot  whenever  it  appears. 
This  grebe  might  have  been  able  to  dive  quickly  enough  (at 
the  flash)  to  escape  the  charge  of  the  flint-lock  gun,  but 
with  the  modern  breech  loader  at  close  range  it  has  no 
chance.  The  horned  grebe  also  probably  once  bred  here, 
but  is  now  seldom  seen  except  in  migrations  or  in  the  win- 
ter. Along  the  coasts  the  grebes  are  quite  well  able  to  take 
care  of  themselves,  and,  as  they  now  breed  mainly  far  to 
the  north,  where  they  are  little  disturl^ed  by  man,  our  three 
species  seem  about  as  common  as  ever  on  the  coast  in  their 
migrations. 

Family  Gavidm.  —  Loons. 

Loons,  no  doubt,  once  bred  commonly  in  the  more  retired 
ponds  over  a  great  part  of  the  State.  Thirty  years  ago  they 
were  not  rare  in  the  breeding  season  in  the  northern  part 
of  Worcester  County,  where  they  were  observed  to  nest  at 
diflerent  localities  by  Messrs.  C.  E.  Ingalls  and  C.  E.  Bai- 
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ley.  I  am  not  aware  that  they  now  nest  anywhere  in  the 
State.  No  doubt  they  would  have  been  driven  from  the 
interior  of  the  State  long  ago,  had  they  not  been  well  able 
to  take  care  of  themselves  by  diving.  They  are  still  to  be 
seen  in  the  migrations  in  most  of  the  larger  and  more  re- 
mote bodies  of  water,  and  seem  to  maintain  their  numbers 
along  the  coast,  as  does  also  the  red-throated  loon. 

Family  Laridcp.  —  Gulls  and  Terns. 
Certain  of  these  birds  were  once  very  abundant  in  the 
breedino;  season  on  Lonof  Island  Sound,  and  bred  also  in 
suitable  islands  all  along  the  Massachusetts  coast.  Miss 
Katharine  P.  Loring  of  Prides  Crossing,  Beverly,  writes 
that  about  forty  years  ago  there  were  large  numbers  of 
"gulls"  in  spring  at  Gooseberry  Island  and  Eagle  Island 
off  the  Beverly  shore,  and  that  these  islands  were  "covered 
with  their  eggs."  The  birds  referred  to  were  probably 
terns,  or  "  mackerel  gulls,"  as  they  are  called  locally.  The 
Arctic  and  roseate  terns  are  both  recorded  as  breeding  at 
Beverly  and  Ipswich  as  late  as  184G  and  18()9  respectively.* 
These  terns,  together  with  the  common  and  least  terns  and 
the  laughing  gull,  bred  abundantly  along  our  coast  as  late  as 
the  early  part  of  the  nineteenth  century.  They  were  grad- 
ually driven  off  the  breeding  grounds  by  eggers.  In  the 
decade  before  1890  the  demand  for  the  plumage  of  gulls  and 
terns  for  millinery  purposes  became  so  great  that  they  were 
menaced  Avith  extermination.  Mr.  Geo.  H.  Mackay  says 
that  he  has  been  informed  that  one  party  of  gunners  killed 
no  less  than  ten  thousand  of  these  birds  on  Muskeeget 
Island  in  one  year.  Since  then  Mr.  Mackay,  who  was  for 
years  a  member  of  the  connnittee  on  bird  protection  of  the 
Aniei'ican  Ornithologists'  Union,  has  succeeded  in  securing 
protection  for  the  birds  breeding  on  this  and  other  islands, 
as  a  result  of  which  they  have  increased  enormously.  TT(^ 
says  that  they  are  now  more  abundant  than  at  any  time  for 
many  years.  The  least  tern,  or  sea  swallow,  however, 
Avhich  was  formerly  al)undant,  but  was  one  of  the  chief 
victims  of  the  milliners,  has  not,  he  says,  shared  in  this  in- 

*  "  Kii'tls  of  Massiichust'tts,"  Howe  and  Allen,  ]>.  27. 
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crease,  and  is  now  comparatively  rare.  The  herring  gull 
probably  once  bred  here,  and  still  breeds  on  the  jNIaine 
coast.  This  bird  is  as  wary  as  a  crow  while  here,  and,  if 
protected  on  its  breeding  grounds,  it  is  likely  to  maintain 
its  full  numbers.  It  is  seen  here  now  mainly  in  fall,  winter 
and  spring.  Probably  no  sea  birds  other  than  the  laughing- 
gull  and  the  terns  above  mentioned  now  breed  in  Massachu- 
setts, although  gaunets,  cormorants  and  other  species  are 
seen  alono;  the  coasts  in  mio-ration. 

Family  AnatidcB. — Ducks,  Geese  and  Siva7is. 

This  family  contains  a  large  number  of  beautiful  and 
graceful  birds,  known  generally  as  wild-fowl  or  water-fowl. 
They  form  collectively  one  of  the  most  valuable  natural 
assets  of  any  country.  Many  species  are  unexcelled  as 
food,  and,  if  properly  protected,  they  will  continue  an  an- 
nual source  of  food  or  income  to  a  considerable  proportion 
of  the  rural  population.  Their  presence  on  the  waters  or  in 
their  peculiar  flight-formations  adds  a  certain  charm  to  any 
landscape.  Their  sonorous  cries  and  calls  speak  of  the 
freedom  of  the  wilderness.  Were  they  extinct,  hoAV  we 
should  miss  the  call  of  the  wild  geese  in  the  spring,  and  the 
sight  of  their  wedge-shaped  flocks  sweeping  across  the  sky  ! 
Yet  Ave  are  strenuously  endeavoring  to  extirpate  them. 
The  Avild  swans  are  gone  ;  only  a  few  wanderers  have  been 
recorded  as  shot  in  the  State  during  the  last  quarter  of  the 
past  century ;  their  occurrence  here  now  may  be  regarded 
as  merely  accidental. 

The  Geese  (/Subfamily/  Anserinoe). — The  lesser  snow 
goose  is  probably  the  white  goose  that  Avas  once  so  abun- 
dant in  Massachusetts  Bay  and  on  Cape  Cod,  according  to 
the  tales  of  the  early  settlers.  It  is  noAv  so  rare  as  to  be 
regarded  as  merely  an  accidental  A'isitor,  and  I  am  not  aware 
of  any  very  recent  capture  of  this  bird  in  Massachusetts. 

The  Canada  goose,  although  still  a  common  migi-ant,  has 
decreased  in  numbers  Avithin  my  recollection.  Mr.  Ellwidge 
Gerry  of  Stoneham,  who  has  been  a  market-hunter  for 
nearly  seventy  years,  says  there  Avere  a  hundred  geese  in 
his  boyhood  days  to  one  noAV ;    and  yet   he   believes  that 
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more  are  being  killed  now  than  ever  before,  on  account  of  the 
use  of  trained  live  decoys.  This  bird,  though  once  breed- 
ing here,  now  breeds  mainly  north  of  the  United  States. 
According  to  Mr.  William  Brewster,  it  is  now  protected  on 
its  breeding  grounds  on  the  island  of  Anticosti.  This 
island,  some  forty  miles  in  length,  is  studded  with  numer- 
ous ponds,  where  the  geese  can  now  breed  unmolested. 
This  protection,  together  with  the  extreme  wariness  the  birds 
have  acquired,  may  account  in  })art  for  their  having  held 
their  numbers  so  well  in  their  flio;hts  along  our  coast  for  the 
last  twenty  years.  Fifty  to  seventy  years  ago  the  geese 
often  flew  very  low  over  the  country,  and  sometimes  they 
alighted  in  pastures  and  corn  fields ;  now  they  usually  fly 
high,  and  seldom  alight  except  on  some  sheet  of  water. 
Mr.  Mackay  believes  that  the  Canada  geese  are  not  now 
decreasing  at  Nantucket. 

The  Brant  goose,  which  was  once  remarkably  abundant  all 
along  our  shores,  was  verv  common  some  seasons  in  migra- 
tion  at  Chatham  and  some  other  points  on  Cape  Cod  up  to 
the  latter  part  of  the  last  century,  but  rare  elsewhere.  I 
am  informed  by  Mr.  Elbridge  Gerry  that  Brant  are  now 
rare  even  there,  in  comparison  with  their  former  numbers. 

These  are  })rol)ably  the  only  three  species  of  geese  that 
were  ever  abundant  in  Massachusetts. 

The  Bay  and  Sea  Ducks  (Subfamil//  F'uUguUnce) . — 
Ducks  are  divided  into  three  sul)families,  bay  and  .sea  ducks, 
river  and  pond  ducks,  and  mergansers  or  sheldrakes. 

The  first  subfamily,  the  bay  and  sea  ducks,  is  composed 
of  birds  that  find  their  food  by  diving.  These  birds  ))reed 
mainly  in  the  far  north,  where,  exce})ting  the  eiders,  they 
are  not  nuich  molested.  They  can  usually  keep  well  away 
from  the  shore,  and  can  escape  the  gunner  by  diving  and 
swimming  under  water,  as  well  as  by  flight.  Most  of  them 
are  not  highly  esteemed  as  food,  on  account  of  their  fishy 
flavor,  and  for  these  reasons  they  have  on  the  whole  main- 
tained their  tuunl)ers  hetter  than  any  other  ducks.  One 
species,  however,  the  ruddy  duck,  which  habitually  feeds  in 
small  ponds  near  the  sea,  has  decreased  ver}-  rapidly  of  late. 
They  once  bred  in  Massachusetts.     Thirty  years  ago  they 
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were  very  common  migrants  ;  now  they  are  seldom  seen. 
In  1878  I  found  them  abundant  in  Florida;  in  1899  I  did 
not  see  a  single  bird  there,  though  it  was  a  good  season  for 
ducks  of  all  kinds.  They  are  now  the  object  of  special  per- 
secution, and  have  been  for  twenty  years  or  more.  Their 
price  in  the  market  has  quadrupled.  Unless  something  effec- 
tive is  done  for  their  protection,  they  are  likely  to  follow  the 
species  already  extirpated.  The  scoters  or  surf  ducks,  called 
coots  by  the  gunners,  although  perhaps  decreasing  slightly, 
appear  to  be  nearly  as  abundant  as  they  hav^  been  within 
the  memory  of  people  now  living.  Mr.  Gerry  says  they 
are  nearly  as  plentiful  as  ever  along  the  coast ;  Mr.  Mackay 
has  studied  the  sea  birds,  wild-fowl  and  shore  birds  for 
many  years.  He  has  visited  the  Boston  markets  at  least 
twice  each  week  during  the  season,  and  carefully  noted  what 
birds  were  on  sale  there.  He  has  spent  much  time  on  Nan- 
tucket and  the  adjacent  islands,  both  in  the  shooting  and 
breeding  seasons.  His  opinion  on  this  subject  is  therefore 
of  the  greatest  value.  He  sa^^s  that  surf  ducks  and  eider 
ducks  seem  to  hold  their  own  generally,  especially  about 
Nantucket.  He  believes  the  white-winged  scoter  has  dimin- 
ished very  little.  The  American  scoter  he  has  never  known 
to  be  plentiful,  but  apparently  it  has  decreased  to  some  extent. 

The  old  squaw  is  still  very  common,  and  no  decrease  is 
noted  by  any  one.  Mr.  Mackay  regards  it  as  very  abun- 
dant. The  bufflehead  is  still  common  along  the  coast,  but 
has  been  driven  out  to  some  extent  from  many  ponds  and 
rivers  in  the  interior,  where  it  is  not  so  common  as  formerly 
in  the  migrations.  The  golden-eye  or  whistler  is  also  still 
common  on  the  coast. 

The  greater  scaup  duck,  blackhead  or  bluebill  was  once  very 
abundant  in  Massachusetts  waters.  The  scaup  decreased 
rapidly  off  the  Massachusetts  coast,  until  they  Ijecame  rather 
rare  a  few  years  ago.  Mr.  Mackay,  however,  says  they  are 
now  becoming  common  at  Nantucket,  and  Mr.  Hoffman  rates 
them  as  common  migrants.* 

The  lesser  scaup,  raft  duck,  little  blackhead,  or  bluebill, 

*  "A  guide  to  the  bii-ds  of  New  England  and  New  York,"  Ral^jh  Hoffman, 
p.  299. 
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as  it  is  known  among  the  gunners,  was  once  one  of  the 
most  abundant  of  all  clucks  along  the  Atlantic  seaboard, 
Rano-ino-  to  middle  or  southern  Florida  in  winter,  it  is  ex- 
posed  to  the  gunners  all  along  the  coast.  It  has  decreased 
more  than  some  other  bay  ducks,  —  perhaps  for  this  reason. 
I  found  it  in  northern  Florida  in  1878,  the  most  abun- 
dant water-fowl  I  have  ever  seen.  At  that  time  great 
"rafts"  of  these  ducks,  at  least  a  mile  in  length,  were  seen 
on  Indian  River.  When  a  boat  approached  one  of  these 
great  masses  of  birds,  those  nearest  the  boat  Avould  rise  and 
fly  over  the  flock,  making  one  continuous  roar  of  wings  as 
the  boat  approached.  While  crossing  Lake  George  on  a 
steamer,  the  remarkable  spectacle  was  witnessed  of  a  sheet 
of  water  dotted  all  over  with  these  ducks  as  far  as  the  eye 
could  see.  In  1899  in  the  same  region  there  were  still 
some  large  flocks,  but  I  estimated  that  the  birds  had  dimin- 
ished fully  75  per  cent.  The  lesser  scaup  is  now  growing- 
rare  in  this  State.  Redheads  and  canvasbacks  have  never 
been  recorded  as  generally  common  in  Massachusetts.  Mr. 
Mackay  says  that  more  redheads  were  seen  at  Nantucket  in 
the  winter  of  1903-04  than  for  many  3^ears. 

The  Pond  and  River  Duels  (^Subfamily  Anatince). — 
Mr.  Hofiman  says:  "Seven  species  belonging  to  this  divi- 
sion occur  regularly  in  eastern  New  York  and  New  England. 
All  but  one,  however,  are  now  so  rare  that  the  ordinary  ob- 
server will  hardly  come  across  them."*  This  is  indeed  true 
in  regard  to  Massachusetts.  In  the  course  of  this  inquiry 
only  one  observer  reported  these  ducks  as  holding  their 
own  ;  all  others  reported  them  as  decreasing.  These  birds 
may  be  distinguished  from  the  bay  and  sea  ducks  by  the  fact 
that  they  do  not  dive  for  their  food,  but  take  their  food  from 
the  bottom  in  shallow  water  by  putting  their  heads  under. 
They  are  more  distinctly  fresh-water  ducks  than  the  bay 
and  sea  ducks,  and  arc  more  exposed  to  the  gunners  by 
reason  of  their  feeding  in  shallow  water  and  usually  near 
shore.  No  doubt  our  ponds,  marshes  and  streams  once 
s wanned  with  these  ducks  during  the  migrations,  and  it  is 


*  "A  giiid3  to  the  birds  of  New  Eiij^huul  and  New  York,"  Kalpli  lIolTiiiaii. 
p.  .-501. 
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not  improbable  that  some  of  them  bred  here,  as  the  wood 
duck  and  bhick  duck  still  do  to  some  extent. 

The  wood  duck,  the  most  beautiful  of  all  ducks,  once  bred 
abundantly  throughout  New  England.  In  Massachusetts  it 
has  been  growing  rarer  near  the  coast  for  years,  but  has 
been  fairly  common  in  parts  of  most  of  the  inland  counties 
until  the  latter  i)art  of  the  last  century.  In  this  in(|uiry  no 
questions  were  asked  regarding  the  wood  duck,  but  informa- 
tion comes  from  Berkshire,  Worcester,  Essex,  Middlesex, 
Norfolk,  Plymouth  and  Bristol  counties  that  this  bird  is  rap- 
idly decreasing,  or  gone.  Fourteen  observers  speak  of  the 
bird  as  follows  :  extinct,  three  ;  nearing  extinction,  five  ; 
decreasing,  three  ;  decreasing  until  the  last  two  years,  on.e; 
holding  their  own,  two.  Some  of  these  reports  come  from 
regions  where  the  wood  duck  has  always  been  a  common 
bird.  In  other  sections  its  absence  has  now  ceased  to  at- 
tract notice.  My  own  experience  with  the  wood  ducks 
seems  to  indicate  that  they  are  decreasing  rapidlj^  A  few 
years  ago  they  were  occasionally  seen  in  small  flocks  during 
the  breeding  season  ;  this  year  I  saw  but  one  in  the  migra- 
tions at  Concord.  This  bird,  a  fine  male,  was  comparatively 
tame,  and  I  might  have  shot  him  on  three  different  occa- 
sions. He  was  finally  killed  by  a  gunner.  This  species  is 
not  so  wary  as  many  other  ducks.  It  often  haunts  small 
streams  and  ponds  which  can  be  shot  across.  Where  gun- 
ners find  a  family  of  these  birds,  it  is  not  very  difficult  for 
them  to  get  every  one.  Mr.  Edwin  R.  Lewis,  one  of  the 
bird  commissioners  of  Rhode  Island,  wrote  me  from  West- 
erly, on  Dec.  19,  1904,  that  wood  ducks  had  been  only  oc- 
casionally seen  that  year,  and  that  he  knew  of  only  ten  of 
these  birds  having  been  killed  during  the  season.  In  1901 
Dr.  A.  K.  Fisher  of  the  United  States  Biological  Survey 
predicted  that  the  wood  duck  and  the  woodcock  would 
beccmie  extinct,  unless  better  protected.*  This  prediction 
now  seems  in  a  fair  way  to  be  realized,  so  far  as  wood  ducks 
breeding  in  Massachusetts  are  concerned. 

The  American   widgeon   or  baldpate  was  formerly  seen 

*  "Two  vanishing  game  birds,"  A.  K.  Fisher,  Year  Book  of  the  Department 
of  Agriculture  for  I'Ml,  published  in  1902. 
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quite  generally  in  sniull  ilocks  on  tlio  interior  waters  of  New 
England.  It  is  now  believed  to  be  either  unconmion,  rare, 
or  wanting  everywhere  in  Massachusetts  except  possibly  in 
the  Connecticut  valley  and  along  the  coast  in  some  seasons  ; 
but  Mr.  Mackay  regards  it  as  not  uncommon  on  Nantucket. 

The  black  duck  has  fallen  off  very  much  in  numbers,  but 
it  is  the  only  river  duck  that  still  may  be  regarded  as  gen- 
erally common  in  the  State.  IVIr.  Gerry  says  that  the  number 
of  black  ducks  seen  now  is  about  one-tenth  of  one  per  cent 
of  the  number  that  were  here  seventy  years  ago,  and  that 
they  have  been  decreasing  ever  since  that  time.  He  says 
he  killed  sixty-six  black  ducks  in  two  mornings  in  Spot 
Pond,  Stoneham,  about  fifteen  years  ago,  and  that  the  ducks 
there  are  increasing  now  under  the  })rotection  of  the  Met- 
ropolitan Park  Commission,  but  that  in  the  ponds  outside 
of  the  park  there  are  practically  no  ducks  now.  Black 
ducks  leave  the  salt  water  at  night,  going  to  the  springs  for 
fresh  water  when  the  ground  is  frozen.  They  have  been 
greatly  decreased  by  night-shooting,  but  they  have  now  be- 
come very  shy,  and  usually  hide  in  the  reedy  sloughs,  or, 
when  in  ponds  or  on  salt  water,  keep  well  away  from  the 
shore  during  the  day.  There  seems  to  have  been  a  slight 
increase  of  these  birds  within  a  year,  and  a  good  flight  in 
some  sections  in  the  fall  of  1904. 

The  mallard  has  been  generall}^  rare  in  the  State  for  many 
years.  IVIr.  Arthur  Curtis  Dyke  of  Bridgewater  regards  it 
now  as  being,  next  to  the  black  duck,  the  most  common 
there.  Mr.  Lewis  reports  an  increase  of  mallards  in  1904 
in  Rhode  Island.  The  shoveler  is  very  rare,  and  the  gad  wall 
also  rare,  although  said  to  have  been  once  not  unconnnon. 
The  pintail  may  now  be  considered  a  rare  bird  in  most  of 
Massachusetts,  where  within  thirty-five  years  it  was  com- 
monly seen  in  small  flocks.  The  blue-winged  teal  was  a  com- 
mon migrant  in  the  State  up  to  within  thirty  3'ears,  being 
found  in  large  flocks  in  the  small  i)ond8  and  streams.  Mr. 
Gerry  says  that  fifteen  to  forty  years  ago  he  killed  blue- 
winged  teal  nearly  every  morning,  in  the  season,  at  Spot 
Pond,  which  is  only  about  seven  or  eight  mil(\s  from  Boston. 
He  has  seen  about  two  hundred  birds  in  a  flt)ckat  Plymouth, 
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and  has  been  informed  that  a  boy  killed  eighty-four  in  one 
day  within  twenty  ^ears  at  Sandwich.  Now  the  teal  are 
nearly  all  gone,  although  there  was  a  small  flight  in  the  fall 
of  11)04.  In  September  a  flock  of  fourteen  birds  passed 
me  three  times  on  the  C'oncord  River.  They  were  fired  at 
several  tunes,  and  that  was  the  last  I  saw  of  them.  I  have 
not  seen  so  many  in  a  flock  for  years.  Occasionally  a  small 
flight  like  this  is  seen  in  the  fall,  but  very  few  ever  come 
back  in  the  spring.  Mr.  Mackay  says  that  until  1904  prob- 
ably not  forty  blue-winged  teal  have  been  seen  on  Nantucket 
in  fifteen  ^^ears. 

Green-winged  teal,  Mr.  Gerrj^  says,  were  formerly  very 
plentiful,  but  he  has  not  seen  one  now  for  five  years.  In 
1870  my  predecessor,  Mr.  E.  A.  Samuels,  regarded  this  bird 
as  "  quite  abundant  "  *  in  the  spring  and  autumn  migrations 
in  New  England.  Now  it  is  rare,  and  seems  to  be  going  out. 
I  have  not  seen  one  in  INIassachusetts  for  years.  Mr.  Mac- 
kay SQ,ys  it  was  formerly  common  but  is  now  very  rare. 

The  Mergansers  (^Sahfamil ij  Merginre). — The  mergansers, 
sheldrakes  or  fish  ducks  are  still  not  uncommon,  the  red- 
breasted  merganser  being  abundant  ofl^  the  coast  in  the  migra- 
tions. These  birds  are  expert  divers,  breed  far  north,  and 
most  of  them  do  not  go  far  south.  They  are  well  able  to  take 
care  of  themselves.  The  American  merganser,  goosander 
or  pond  sheldrake  was  formerly  very  common  on  ponds  and 
rivers,  and  once  bred  in  the  State.  It  is  still  common  in 
winter  along  the  Connecticut.  The  hooded  merganser,  once, 
like  the  wood  duck,  very  common,  is  growing  rare,  and  is 
now  the  rarest  of  the  mergansers. 

Famihj  Ardeidce.  —  Herons. 
It  seems  probable  that  herons  are  decreasing  in  many 
localities.  Thirty-five  persons  report  them  as  decreasing, 
twelve  report  them  as  unchanged  in  numbers,  and  five  state 
that  night  herons  are  increasing.  My  own  experience, 
together  with  that  of  others  in  whose  judgment  I  have  great 
confidence,  seems  to  indicate  that,  in  general,  these  birds  are 
not  now  decreasing  rapidly.     The  law  passed  in  1904  giving 

*  "  Birds  of  New  England,"  E.  A.  Samuels,  p.  493. 
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tiR'iu  protection  was  no  doubt  necessary  to  their  preserva- 
tion, as  their  size  alone  dooms  them  to  constant  persecution. 

The  least  bittern  keeps  very  closely  hidden  in  the  mead- 
ows or  swamps  and  is  seldom  seen  by  the  ordinary  observer. 
While  it  probably  has  been  driven  out  of  many  localities  by 
the  draining  of  meadows,  I  hear  its  note  in  suitable  places 
quite  as  often  as  I  did  when  a  boy. 

The  green  heron  has  grown  less  common  where  boys  or 
foreigners  do  much  shooting  ;  elsewhere  it  probably  does  not 
vary  much  in  numbers,  except  where  the  trees  or  shrubs  in 
which  it  breeds  are  cut  awa}-.  In  the  localities  which  I 
have  frequented  this  year,  however,  it  has  been  less  com- 
mon than  usual. 

The  American  bittern  was  driven  out  of  many  of  its 
breeding  places  last  year.  Breeding  birds  have  disappeared 
from  a  certain  locality  in  Wareham  where  they  were  for- 
merly seen.  This  was  probably  due  to  shooting.  On  the 
other  hand,  they  were  more  common  along  the  river  in 
Concord  this  year  than  last.  On  the  whole,  the  bittern 
seems  to  be  holding  its  own  fairly  well,  excepting  near  the 
cities. 

The  great  blue  heron  no  doubt  formerly  bred  abundantly 
in  some  localities  in  Massachusetts.  In  September,  1874, 
I  saw  what  seemed  to  be  a  nest  of  this  species  in  North 
Brookfield ;  but  I  know  of  no  recent  record  of  its  breeding 
in  the  State,  and  it  was  probably  driven  out  long  ago.*  It 
visits  us  regularly  in  the  migrations,  and  takes  care  of  itself 
so  well  that  few  except  immature  birds  are  shot.  In  my 
own  experience  this  species  has  not  diminished  greatly  of 
late,  but  I  saw  fewer  birds  this  year  than  last.  Many  other 
observers,  however,  are  ver}^  positive  that  the  great  blue 
heron  is  steadily  diminishing  in  numbers,  despite  the  law 
recently  enacted  protecting  all  herons  at  all  times  in  Massa- 
chusetts. IVIr.  Gerry  says  they  are  few  along  the  coa.st,  in 
comparison  with  the  numbers  formerly  seen.  About  thirty 
years  ago  he  saAV  between  thirty  and  forty  at  once  feeding 
at  Wellfieet. 

*  Since  the  above  was  written  I  liave  been  told  by  ISrr.  J.  A.  Farley  that  a 
single  nest  of  this  si)ecies  has  been  found  rc(;eiitly  in  the  State  by  Mr.  C.E.  Bailey. 
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The  black-crowned  night  heron  has  certainly  been  driven 
out  from  three  inland  localities  where  I  formerly  knew  it  to 
breed.  The  birds  were  persecuted  by  egg-hunters  and  gun- 
ners, so  that  they  were  forced  to  change  their  breeding  grounds 
nearly  every  year  ;  and  finally  they  were  killed  or  scattered, 
so  that  these  heronries  exist  only  as  memories  of  the  past. 
The  birds  have  persisted,  however,  along  the  coast,  and 
some  of  their  heronries  are  now  protected.  .Vll  other  herons 
besides  those  mentioned  above  are  regarded  as  accidental  in 
Massachusetts. 

Family  Rallidai.  —  RaiJs^  Gallimdes  and  Cooff<. 
These  birds,  particularly  the  rails,  are  rather  secretive, 
and  ordinarily  are  seldom  seen  in  this  region.  Their  habits 
protect  them.  The  gallinules  are  not  known  ever  to  have 
been  common.  The  coots,  the  least  secretive  of  the  family, 
probabl}'  have  decreased,  while  the  rails  seem  to  hold  their 
own  except  where  driven  out  by  floods  or  the  draining  of  ■ 
meadows.  They  are  probably  overlooked  by  most  gunners. 
Only  a  few  observers  report  on  them  at  all ;  these  find  them 
about  the  same  as  ever,  except  Mr.  Edward  A.  Bangs,  Avho 
says :  ' '  On  occasional  trips  to  the  Sudbury  marshes  at 
Wayland  it  seems  to  me  that  the  ducks,  rails,  herons, 
etc.,  have  almost  disappeared." 

Order  Limicoloe. 
Shore  Birds.  —  Only  twelve  of  the  fortv-two  species  of 
shore  birds  known  to  inhabit  the  State  or  migrate  tlu'ough 
it  can  now  be  regarded  as  at  all  common.  Three  species 
are  uncommon  ;  fourteen,  rare  ;  and  the  rest  merely  acci- 
dental or  casual.  Most  of  those  now  considered  common 
were  formerly  very  abundant,  as  were  also  some  which  are 
now  rare.  Nearly  all  the  larger  species  are  now  either  un- 
common, rare  or  casual.  Some  of  them  are  nearly  extir- 
pated or  driven  off  our  coasts.  A  few  of  the  accidental 
species  never  were  common  here,  but  the  others  probably 
were.  The  common  smaller  species  have  been  saved  from 
total  destruction,  some  by  their  small  size,  which  makes 
shooting  them  of  little  profit,  and  some  by  not  consort- 
ing  together  in    large   flocks.     For  these  reasons  mainly, 
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perhaps,  the  "peeps"  or  smaller  sandpipers,  the  smaller 
plovers  and  the  spotted  and  solitary  sandpipers  now  seem 
to  hold  their  own  very  well,  although  the  "peeps"  and 
sandorlings  were  once  very  much  more  abundant  than  now. 
Turnstones  are  still  not  uncommon,  both  in  spring  and  fall. 
The  black-bellied  plover,  or  beetlehead,  a  bird  formerly  mi- 
irratinir  along^  our  coast  in  enormous  numbers,  has  decreased 
rapidly  since  the  middle  of  the  last  century.  In  1842  three 
men  shot  one  hundred  and  twenty-one  birds  May  24,  and 
one  hundred  and  fifty  Ma}^  25,  on  Tuckernuck  Island.  In 
1870  a  law  was  passed  prohibiting  the  shooting  of  these 
birds  in  the  spring  migrations.  The  law  was  repealed  in 
1871,  but  afterward  re-enacted,  and  since  then  the  species 
has  increased  somewhat.  Mr.  Mackay  says  that  never  for 
the  last  fifteen  years  have  there  been  so  many  of  these  birds 
as  during  the  past  two  seasons,  —  1903  and  1904  ;  and  that 
there  is  now  a  notable  increase  of  young  birds  each  fall. 
The  golden  plover  has  not  benefited  much  by  this  law.  The 
abundance  of  the  Eskimo  curlew  and  the  golden  plover  is 
largely  governed  by  the  amount  of  spring  shooting  done  in 
the  jNIississippi  valley,  as  most  of  these  birds  come  north 
by  that  route.  "The  golden  plover  is  now  imictically 
eliminated  from  the  east,"  says  Mr.  Mackay.  This  was 
once  one  of  the  most  al)undant  of  our  migrating  birds, 
coming  at  times  in  enormous  flights,  and  fairly  glutting  the 
markets.  Mr.  Henry  Shaw  tells  me  that  at  one  time,  i)rob- 
ably  soon  after  1860,  a  great  flight  of  these  birds  swarmed 
over  the  fields  south  of  Worcester,  and  that  practically  every 
man  and  boy  in  the  place  who  could  get  a  gun  was  out 
shooting  them.  There  is  no  record  of  a  single  bird  having 
been  killed  there  since.  Mr.  Mackay  says  that  only  about 
a  dozen  golden  plover  were  seen  in  the  Boston  market  in 
1904,  up  to  September  16. 

The  killdeer  plover  is  said  by  old  gunners  to  have  been 
common  once  on  the  coast,  and  occasionally  })lentiful  in  the 
interior  and  alongf  the  Connecticut  River.  Several  observers 
confirm  this.  It  was  once  not  rare  in  some  portions  of 
Worcester  County,  and  common  in  Berkshire  County  ;  it  is 
now  rare  everywhere,  so  far  as  I  can  learn. 

The  long-billed  curlew,  or  sicklebill,  the   largest  of  the 
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curleAvs,  has  not  been  common  in  migrations  on  the  Massa- 
chusetts coast  within  the  memory  of  old  gunners.  It  is 
now  merely  casual.  Mr.  Mackay  refers  to  it  as  follows : 
"Only  rare  stragglers  left,  less  than  half  a  dozen  having 
been  taken  in  Massachusetts  in  twenty  years.  Very  few 
left  in  South  Carolina,  where  they  were  formerly  very 
abundant." 

The  Hudsonian  or  jack  curlew  was  a  very  abundant  spe- 
cies sixty-five  or  seventy  years  ago.  "  On  Nantucket  and 
Tuckernuck  they  were  then  shy,  as  now.  They  gradually 
decreased  until  about  fifteen  years  ago.  After  that  about 
one  hundred  and  fifty  birds  appeared  annually  in  July  and 
remained  through  the  summer.  A  few  are  killed  each  year, 
but  the  numbers  remain  about  the  same.  They  are  the 
most  common  curlew  now  on  Nantucket.  They  are  much 
fewer  now  in  the  Boston  market  than  in  former  j^ears." 
(Mackay.) 

The  Eskimo  curlew,  or  doughbird,  was  once  an  abundant 
migrant.  This  curlew  is  the  most  highly  esteemed  by  epi- 
cures of  all  shore  birds  ;  for  this  reason  it  has  been  hunted 
incessantly  whenever  it  appears.  "About  1872  there  was 
a  great  flight  of  these  birds  on  Cape  Cod  and  Nantucket ; 
they  were  everywhere.  Enormous  numbers  were  killed. 
They  could  be  bought  of  boys  at  six  cents  apiece.  Two 
men  killed  three  hundred  dollars'  worth  of  these  birds  at 
that  time."  (Gerry.)  "Eskimo  curlew,  once  common, 
have  not  been  seen  on  Nantucket  or  brought  into  the  Bos- 
ton market  as  taken  in  Massachusetts  (except  an  occasional 
bird)  for  a  number  of  years."  (Mackay.)  "Almost  ex- 
tinct." (C.  L.  Perkins,  Newburyport.)  These  birds  are 
either  nearly  extinct  in  the  east,  or  are  avoiding  our  coasts 
in  the  migrations.  Mr.  Mackay  says  that  the  Eskimo  cur- 
lew and  the  golden  plover  have  dropped  off"  90  per  cent  in 
fifty  years,  and  that  in  the  last  ten  years  90  per  cent  of 
the  remaining  birds  have  disappeared.  These  two  species 
almost  invariably  migrate  together,  and  so  are  subject  to 
equal  decimation  from  gunners. 

The  Hudsonian  godwit,  or  "  goose  bird,"  as  it  was  called 
by  the  Massachusetts  gunners,  was  once  perhaps  as  abundant 
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a.s  any  of  the  larger  shore  birds  on  the  coast.  "This  bird 
was  as  plentiful  as  any  bird  I  ever  saw  at  Ipswich  sixty  years 
ago.  I  have  not  seen  one  now  for  about  thirty  years." 
(Gerry.)  It  is  now  growing  very  rare,  and,  together  with 
the  marbled  godwit,  a  famous  bird  of  the  olden  time,  is 
seldom  seen  now  on  our  coast.  "  Practically  none  left  of 
either  species . "     ( Mackay . ) 

Vast  flights  of  the  knot,  or  red-breasted  sandpiper,  used 
to  roam  this  coast.  Fift}^  years  ago  this  bird  was  very  abun- 
dant. "Now  fallen  ofl'  98  per  cent,  and  the  red-breasted 
snipe  or  dowitcher  is  nearly  in  the  same  category.''  (Mac- 
kay.) "I  have  seen  the  redbreast  at  Orleans  flying  in 
clouds.  My  father  killed  two  hundred  in  one  day  in  1848 
at  Nauset  Harbor.  I  have  not  seen  a  bird  now  in  fifteen 
years  in  the  same  places.  The  marsh  snipe  (dowitcher)  used 
to  be  very  plentiful  at  Ipswich  and  Wellfleet.  I  have  not 
seen  one  for  ten  years."     (Gerry.) 

Previous  to  1850,  when  the  Cape  Cod  railroad  was  com- 
pleted only  to  Sandwich,  the  knot  was  still  a  very  abundant 
bird  at  Chatham,  Nauset,  Wellfleet  and  Billingsg-ate,  Cape 
Cod.  At  the  flats  around  Tuckernuck  and  Muskeeget 
islands  they  were  remarkably  numerous.  At  this  time  the 
vicious  practice  of  "fire  lighting"  prevailed.  Two  men 
together,  one  with  a  lantern  and  the  other  with  a  bag,  would 
creep  on  the  flocks  at  night.  While  one  man  dazzled  the 
bird's  eyes  with  the  lantern,  the  other  caught  them,  and, 
biting  their  necks  to  kill  them,  put  them  into  the  bag.  /Six 
barrels  of  these  little  birds  taken  in  this  manner  were  seen 
at  one  time  on  the  deck  of  the  Cape  Cod  packet  for  Boston. 
Barrels  of  birds  which  were  spoiled  during  the  voyage  were 
sometimes  thrown  overboard  in  Boston  harbor.  The  price 
of  the  birds  at  that  time  was  but  ten  cents  per  dozen.* 

The  willet,  or  humility,  as  it  is  called  along  shore,  one  of 
the  great  tattlers,  was  i)robably  one  of  the  birds  referred  to 
by  the  early  settlers,  under  the  same  name,  as  flocking  on  our 
coasts  in  vast  numbers.  "These  birds  were  very  plentiful  at 
AVellfleet,  and  then;  were  a  good  many  at  Ipswich,  but  lately 

*  "  Observiitioiis  on  the  knot,"  Geo.  H.  Mackay,  Auk,  Vol.  X,  January,  1893, 
p.  2'.). 
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they  have  been  growing  rare.  I  have  seen  several  within 
five  or  six  years."  (Gerry.)  "  Sixty  years  ago  the  willet 
was  abundant,  and  bred  liere.  Fifteen  to  eighteen  years 
ago  a  few  were  seen  each  season.  Now  tliey  are  gone  ;  only 
an  occasional  straggler  now  seen."  (Mackay.)  "Nearly 
exterminated."      (Perkins.) 

The  greater  and  the  lesser  yellowlegs  are  still  fairly  com- 
mon in  some  seasons  and  localities,  but  they  were  once  very 
abundant,  and  they  are  probably  still  decreasing  in  spite 
of  the  protection  afforded  them  on  some  of  their  northern 
breeding  grounds.  "  The  lesser  yellowlegs  have  fallen  off  on 
Nantucket  60  per  cent  in  fifteen  years,  and  the  winter  yellow- 
legs  about  the  same.  There  also  has  been  a  considerable 
falling  oft'  in  the  number  of  these  birds  from  Massachusetts 
sources  in  the  Boston  market."  (Mackay.)  The  yellow- 
legs were  the  only  shore  birds  reported  as  common  in  the 
flight  in  Rhode  Island  in  1904. 

The  Bartramian  sandpiper,  commonly  known  as  the  up- 
land plover,  a  bird  which  formerh^  bred  on  grassy  hills  all 
over  the  State,  and  migrated  southward  along  om'  coasts  in 
great  flocks,  is  in  imminent  danger  of  extirpation.  Thirty- 
five  years  ago  these  birds  bred  commonly  within  the  city  limits 
of  Worcester,  about  Fitchburg  and  in  the  country  around 
and  between  those  cities.  A  few  still  breed  in  Worces- 
ter and  Berkshire  counties,  on  Nantucket,  and  possibly 
elsewhere  in  the  State,  so  that  there  is  still  a  nucleus,  which, 
if  protected,  may  save  the  species.  Their  former  abundance 
is  shown  by  some  of  the  statements  of  the  older  gunners. 
"  When  I  was  a  boy,  nine  years  old,  my  father  killed  ninety 
upland  plover  in  one  day.  He  killed  sixteen  without  pick- 
ing one  up."  (Gerry.)  This  was  about  seventy-five  years 
ago,  in  the  days  of  muzzle-loading  guns.  "Breeding  birds, 
or  those  living  on  Nantucket,  have  fallen  oft'  ()6  per  cent  in 
the  last  fifteen  years."  (Mackay.)  "Upland  plover  ex- 
tinct here  from  hunting,  but  breeds  sparingly  in  northern 
Worcester  County."  (W.  S.  Perry,  Worcester.)  Five 
reports  from  localities  where  this  bird  formerly  bred  give  it 
as  nearing  extinction,  and  four  as  extinct.  This  is  one  of 
the  most  useful  of  all  birds  in  grass-land,  feeding  largely  on 
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grasshoppers  and  cut-worms.  It  is  one  of  the  finest  of  all 
birds  for  the  table.  An  eftbrt  should  be  made  at  once  to 
save  this  useful  species. 

The  pectoral  sandpiper,  or  grass  bird,  formerly  wonderfully 
abundant  in  the  fall  mirations  on  the  salt  marshes  and 
meadows  by  the  sea,  has  been  common  until  very  recently, 
and  was  abundant  occasionally  up  to  within  about  twelve 
years  ago,  when  I  last  followed  the  marsh  birds.  I  have 
been  somewhat  sur[)rised  to  hear  from  Mr.  Mackay  that  this 
species  is  no  longer  common  in  migration.  He  says  they 
seem  to  have  almost  disappeared.  A  few  are  seen  occasion- 
ally in  bad  weather.  Mr.  Gerry  says  he  has  not  now  seen  a 
good  flight  for  about  ten  years.  He  also  says  that  the  last 
really  good  marsh  shooting  he  had  in  Massachusetts  was 
about  thirty  years  ago.  He  left  the  hotel  at  Wellfleet  at 
noon  in  a  carriage,  accompanied  by  jVIrs.  Gerry  ;  he  fired 
twenty-three  shots,  killed  sixty-seven  birds,  mainly  beetle- 
heads,  jack  curlews  and  willets,  and  was  back  at  the  hotel 
at  4.30  r.M.  Mrs.  Gerry  held  the  horse  and  kept  talh^  of 
the  shots  fired.  There  is  no  difi'erence  of  opinion  in  regard 
to  the  diminution  of  the  shore  birds ;  the  reports  from  all 
quarters  are  the  same.  It  is  noteworthy  that  practically  all 
observers  agree  that,  considering  all  species,  these  birds  have 
fallen  oft'  about  75  per  cent  within  twenty-five  to  fortj^  years, 
and  that  several  species  are  nearly  extirpated. 

Snipe  and  Woodcock.  —  The  Wilson's  snipe  is  one  of  the 
most  "shot  at"  birds  of  the  American  fauna,  and,  consider- 
ing the  amount  of  annnunition  that  has  been  expended  on 
it,  it  has  not  decreased  in  numbers  so  much  as  might  have 
been  expected.  Nevertheless,  far  fewer  birds  are  now  seen 
in  jNIassachusetts  in  spring  and  fall  than  formerh^  were  found 
in  our  meadows  at  those  seasons.  There  is  a  legend  in 
Concord,  told  me  by  Mr.  William  Brewster,  that  years  ago 
a  certain  gunner  won,  in  a  few  hours,  a  wager  that  he  could 
kill  fifty  snipe  with  a  limited  number  of  shots  on  the  Con- 
cord meadows.  There  is  much  shooting  done  there  now, 
but  each  gunner  gets  comparatively  few  birds. 

The  woodcock  formerly  bred  abundantly  in  small  swamps 
and  alder  runs  throughout  the  State.     Thirty  years  ago  it 
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bred  in  all  suitable  places  about  Worcester,  but  within  ten 
years  from  that  time  the  breeding  birds  were  shot  oif.  Mr. 
Gerry  has  kindly  lent  me  a  memorandum  book  kept  by  his 
father,  Col.  E.  Gerry,  in  1838.  He  tells  me  that  the  wood- 
cock recorded  in  this  book  were  shot  about  Stoneham.  Colonel 
Gerry  commenced  to  shoot  woodcock  in  July,  therefore  the 
birds  shot  must  have  been  those  breeding  in  the  locality.  On 
July  7  he  shot  twenty-two,  for  which  he  received  only  two 
dollars  and  seventy-five  cents  ;  on  the  8th  he  shot  and  sold 
forty-two;  on  the  9th,  nine;  on  the  l(>th,  twenty  ;  on  the 
21st,  six ;  on  the  22d,  twelve  ;  on  the  23d,  fifteen  ;  on  the 
27th,  eight.  On  the  11th  he  shot  twenty-seven  "birds," 
probably  woodcock,  by  the  price.  These  woodcock  were 
sold  in  Boston  at  twelve  and  one-half  to  twenty-five  cents 
each.  After  the  fii'st  of  August  the  score  of  woodcock  shot 
falls  off  rapidly.  Here  are  one  hundred  sixty-one  resident 
woodcock,  young  and  adult  birds,  killed  by  one  man  close 
to  Boston  in  July.  There  were  no  doubt  many  other 
shooters  operating  about  the  city.  No  wonder  that  breed- 
ing woodcock  disappeared  rapidly  from  the  region  near 
Boston.  The  woodcock  is  decreasing  all  over  its  range  in 
the  east,  and  needs  the  most  stringent  protection.  Of 
thirty-eight  Massachusetts  reports,  thirty-six  state  that 
woodcock  are  decreasing,  rare  or  extinct,  while  one  states 
that  they  are  holding  their  own,  and  one  that  they  are  in- 
creasing slightly  since  the  law  was  passed  prohibiting  their 
sale.  These  reports  refer  mainly  to  birds  breeding  in 
Massachusetts.  In  the  fall  of  1904,  in  a  few  sections,  there 
was  a  good  flight  of  birds  from  the  north.* 

Family  Tetraonidm. —  Grouse  and  Partridges. 
Mention  already  has  been  made  of  the  bob-white  or  quail, 
our  only  representative  of  the  partridge  family,  as  a  sufi'erer 
from  the  efi'ects  of  the  winter  of  1903.  Another  severe  win- 
ter followed  the  hunting  season  of  1904,  and  tlie  quail  now 
needs  more  protection.  The  heath  hen,  formerly  common 
over  much  of  New  England  and  the  middle  States,  has 
been  extirpated  everywhere  within  the  last  century  except 

*  Since  the  above  was  written  reports  of  an  increase  of  breeding  birds  have 
come  in  from  Worcester  and  INIiddlesex  counties. 
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in  Martha's  Vineyard.  Dr.  J.  A.  Allen  says  that  })rairie 
chickens  were  introduced  there,*  but,  if  so,  the}'  have  prol)- 
ably  died  out  as  they  have  in  other  places  in  the  east.  The 
heath  hen  is  a  hardy  bird,  and  possibly  might  be  propagated, 
and,  under  protection,  restored  to  our  woodlands. 

The  ruffed  grouse,  or  partridge,  the  king  of  all  our  game 
birds,  has  decreased  greatly  in  numbers  over  most  of  the 
State  within  the  last  half-century.  No  doubt  there  are  gun- 
ners who  kill  nearly  as  many  birds  now  as  were  killed  by 
individuals  fifty  years  ago,  but  those  who  do  this  do  it  by 
covering  a  oreat  deal  more  o-round  than  was  necessary  then, 
and  they  are  merely  bringing  the  birds  nearer  to  extermina- 
tion. The  decrease  is  estimated  at  from  50  to  75  per  cent. 
Forty-six  observers  report  the  grouse  as  diminishing  in 
numbers,  three  say  grouse  are  holding  their  OAvn,  while  only 
five  report  an  increase.  The  species  is  extremely  hardy, 
and,  naturally,  its  increase  is  affected  by  only  the  most 
severe  and  unusual  inclemencies  of  the  weather. 

Fmnily  Colmhbidoe.  —  Pigeons  and  Doves. 

The  wild,  or  passenger,  pigeon,  once  so  abundant  here, 
is  now  practically  extirpated.  It  is  of  interest  to  note  a  re- 
cent report  of  the  occurrence  of  the  passenger  pigeon,  which 
seems  to  be  authentic.  Mr.  Clayton  E.  Stone  of  Lunen- 
burg reports  seeing  a  flock  of  twenty-three  birds  there  on 
May  6,  1896.  Another  instance  is  mentioned  in. the  report 
of  the  Massachusetts  Fish  and  Game  Commission  for  1903. 

The  mourning  dove  is  reported  as  decreasing,  rare  or 
extinct  hy  thirty-nine  observers  ;  a  few  others  report  it  as 
wanting  in  their  localities,  or  as  unchanged  in  numbers. 
These  reports  come  from  every  county  in  the  State  except 
Dukes,  Nantucket  and  Franklin,  from  which  no  report  on 
this  bird  has  been  received.  The  only  cases  of  increase  are 
reported  from  Bristol  and  Worcester  counties.  Miss  Agnes 
G.  Barnes  of  Plymouth  says  the  species  is  increasing,  aftci- 
almost  total  extinction.  Miss  Abbie  Churchill  of  Fitclihurg 
says  the  bird  has  been  seen  recently  "for  the  first  time"  at 
Fitchburg.  Col.  J.  E.  Thayer  says  the  doves  are  increasing 
at  Lancaster,  and  S.  F.  Stockwell  says  they  are  scarce  but 

*  "  Memorial  liistory  of  Boston,"  Vol.  1,  p.  12. 
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increasing  at  Millbury.  I  have  seen  rather  more  of  these 
birds  than  usual  in  Middlesex  County  this  season,  but  from 
the  reports  it  seems  probable  that  the  species  is  in  some 
danger  of  extirpation.  As  against  the  encouraging  reports 
from  Worcester  County,  there  are  eight  pessimistic  ones  from 
the  same  county. 

Family  Buhonidm.  — Homed  Owls,  etc. 

Thirty  observers  report  owls  as  decreasing,  ten  report 
them  as  unchanged  in  numbers,  three  report  an  increase. 
The  increase  is  reported  only  from  Franklin  and  Berkshire 
counties.  The  decrease  is  most  marked  in  Worcester  and 
the  eastern  counties,  but  there  are  four  reports  of  decrease 
from  Berkshire  County. 

AVTiile  the  larger  owls  appear  to  be  decreasing  generall}' 
in  eastern  Massachusetts,  and  breeding  great  horned  owls 
have  disappeared  from  many  sections,  the  screech  owl  is 
still  localh'  common. 

Family  Falconidce.  —  Eagles  and  Haivks. 

This  family  has  been  long  regarded  as  decreasing  in  east- 
ern Massachusetts,  and  the  present  inquiry  confirms  that 
impression.  Twenty-eight  persons  report  eagles  as  de- 
creasing, and  most  others  report  them  as  very  rare,  or  even 
nearing  extinction.  Mr.  W.  R.  Stearns  of  Pittsfield,  Berk- 
shire County,  however,  says  that  he  sees  a  slight  increase 
in  the  number  of  eagles  there.  The  golden  eagle  is  very 
rare,  but  has  been  noted  occasionally  within  twenty  years. 
The  bald  eagle  is  not  rare  at  some  localities  along  the  coast, 
especially  in  Plymouth  and  Barnstable  counties ;  but  old 
gunners  say  that  it  is  not  nearly  so  common  as  years  ago. 

Hawks  are  reported  as  generally  decreasing  b}^  thirty- 
seven  observers  ;  others  report  them  as  rare;  seventeen,  as 
in  usual  numbers  ;  but  thirteen  note  an  increase.  The  re- 
ports of  increase  come  mainly  from  Berkshire,  Hampshire 
and  Franklin  counties  ;  some  come  from  the  outlying  towns 
of  Worcester  County.  Only  five  observers  east  of  Worces- 
ter County  sec  any  increase  in  the  number  of  hawks,  and 
these  are  from  the  more  remote  towns.     East  from  Worces- 
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ter  County  thirtj^-one  report  a  decrease  ;  west  from  Worces- 
ter County  six  note  an  increase  and  four  a  decrease.  The 
reports  seem  to  indicate  that  hawlvs,  especially  the  larger 
species,  while  on  the  whole  diminishing  in  eastern  Massa- 
chusetts, are  at  least  holding  their  own  generally  in  the 
western  counties,  except  perhaps  in  Berkshire,  where  the 
correspondence  indicates  a  falling  off  in  some  sections. 
The  reports  are  not  detailed  enough  to  enable  many  com- 
parisons to  be  made  as  to  the  relative  scarcit}^  of  the  spe- 
cies, but  the  red-tailed  hawk  seems  to  have  fallen  off  as 
much  as  any.  On  the  other  hand,  the  red-shouldered  hawk, 
while  decreasing  locally,  seems  to  be  holding  its  own  in 
many  localities,  and  even  occupying  more  territory  than 
formerly.  This  seems  to  indicate  that  it  is,  in  a  measure, 
taking  the  place  of  the  redtail  in  the  breeding  season  in 
the  eastern  part  of  the  State,  where  the  former  is  growing 
rare.  The  marsh  hawk  seems  to  hold  its  ground  fairly 
well  in  south-eastern  Massachusetts  and  also  in  some  other 
parts  of  the  State. 

Fam'dij  Corvid<v.  —  Grows  and  Jayx. 

Crows  are  reported  to  be  diminishing  b}^  <>'dy  four  ob- 
servers and  increasing  by  eighteen.  Eleven  of  the  latter 
come  from  west  of  Worcester  County,  which  may  indicate 
that  crows  are  increasing  somewhat  in  the  western  counties, 
as  those  making  reports  from  that  region  are  nmch  fewer 
tlian  those  from  the  eastern  part  of  the  State.  The  blue  ja}', 
while  decreasing  locally,  seems  generally  to  hold  its  own. 

Most  of  the  birds,  other  than  those  already  reported  on, 
are  such  as  are  generally  included  by  our  law-makers  under 
the  head  of 

SoxG  AND  Insectivorous  Birds. 

After  careful  study  of  the  detailed  reports  received  on 
many  species,  it  is  impossible  to  escape  the  belief  that  cer- 
tain of  the  smaller  birds  have  decreased  in,  or  disapi)earcd 
from,  some  densely  populated  regions.  It  is  quite  evident 
that,  in  some  cases,  a  recent  diminution  in  nunil)ers  was 
caused  by  the  unfavorabh;  weather  conditions  of  li)04,  and 
that,  had  it  not  been  for  this  cause,  no  decrease  would  have 
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been  noted.  Wherever  enough  reports  regarding  any  fam- 
ily or  species  have  been  received  to  warrant  drawing  con- 
clusions, they  will  be  given. 

In  regard  to  the  cuckoos,  kingfishers  and  woodpeckers 
there  is  not  sufficient  evidence  on  which  to  base  anything 
more  than  an  assumption  that  they  are  in  general  maintain- 
ing their  former  status.  The  northern  flicker,  gaffer  wood- 
pecker, high-hole,  pigeon  woodpecker  or  "wood  pigeon," 
is  believed  by  some  to  be  diminishing  rapidly,  and  this  is 
probably  true  in  some  localities,  but  generally  its  numbers 
are  being  well  maintained.  Twelve  observers  report  it  as 
diminishing ;  twenty-four,  as  holding  its  own  ;  and  twelve, 
as  increasing.  Four  of  the  reports  showing  a  decrease  are 
from  south-eastern  Massachusetts,  and  the  cause  attributed 
is  the  hard  winter  of  1903-04.  Six  of  the  others  came  from 
regions  in  Middlesex  Countv  where  the  birds  probably  have 
decreased  from  palpable  causes. 

Family  Oaprimnl<jida\ 
The  Whyj-pooj'-win  and  the  JS/^ic/Iif/iawJi.  —  Six  reports 
mention  a  recent  sudden  decrease  or  an  absence  of  the  whip- 
poor-will,  which  may  or  may  not  be  a  result  of  the  June 
storms  of  1903  ;  but  there  is  much  evidence  that  the  night- 
hawk  has  been  diminishing  for  j^ears  in  certain  sections. 
Twenty-four  observers  report  it  as  diminishing,  very  rare 
or  absent,  where  it  was  formerly  common.  Seventeen  see 
no  change  in  their  localities,  but  only  eight  report  the  bird 
as  increasing  or  abundant.  The  decrease  is  reported  from 
Berkshire,  Franklin,  Hampshire,  ]\Iiddlesex,  Norfolk  and 
Bristol  counties,  which  comprise  much  the  greater  part  of 
the  State.  In  Essex  County  the  species  seems  to  be  hold- 
ing its  own,  or  in  some  cases  increasing.  We  have  Barn- 
stal)le,  Nantucket  and  Dukes  counties  yet  to  hear  from.  In 
some  localities  in  all  parts  of  the  State  nighthawks  seem  to 
be  holding  their  own  ;  but  the  evidence  of  competent  ob- 
servers seems  to  agree,  in  the  main,  with  my  own  exi)eri- 
ence, — that  they  are  decreasing  over  large  areas.  Mr. 
William  Brewster,  who  has  kept  careful  records  of  the 
number    of   birds    seen    and    heard,   savs    that   nio;hthawks 
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have  been  decreasing  for  years  in  the  region  about  Cam- 
bridge and  Concord.  Mr.  C.  E.  Bailey  reports  them  now 
as  oTowing:  rare  in  those  sections  with  which  he  is  familiar. 
The  evidence  from  portions  of  south-eastern  Massachusetts, 
as  well  as  many  regions  in  the  western  counties,  seems  to 
indicate  that  these  birds  are  now  generally  rather  uncom- 
mon there.  A  large  part  of  Worcester  County,  howevm-, 
seems  to  be  well  supplied  with  them.  It  is  impossible  to 
make  any  accurate  statement  of  the  areas  in  which  they 
have  decreased  without  a  careful  canvass  of  the  whok; 
State. 

The  MeadowJarJc  and  Boholink. — It  is  quite  generally 
believed  that  the  meadowlark  and  bobolink  have  diminished 
because  of  the  early  cutting  of  the  grass  in  fields  and  meadows 
since  the  general  introduction  of  mowing  machines.  Where 
the  grass  is  cut  in  June,  the  eggs  or  the  young  of  these  birds, 
even  if  escaping  injury  by  the  machine,  are  exposed  to  the 
heat  of  the  sun  and  the  attacks  of  their  enemies.  This  in- 
quiry gives  some  evidence  of  a  decrease  of  these  species, 
but  not  so  much  as  might  have  been  expected.  Thirty-six 
observers  report  meadowlarks  as  decreasing ;  eighteen,  as 
unchanged ;  twenty-three,  as  increasing.  The  reports  of 
decrease  come  mainly  from  Berkshire,  Hampshire,  ^^'orccs- 
ter,  Norfolk  and  Bristol  counties.  Indications  of  a  recent 
decrease  appear  in  a  portion  of  Barnstable  County.  The 
reports  of  the  birds  holding  their  own  come  mainly  from 
Middlesex  and  Franklin  counties  ;  while  the  reports  of  in- 
crease seem  to  be  local  and  nowdiere  general,  as  they  are 
scattered  through  all  the  counties  except  Norfolk,  Barnsta- 
ble, Dukes  and  Nantucket.  All  this  seems  to  indicate  a 
general  decrease  in  only  Hampshire,  Worcester,  Norfolk 
and  Bristol  counties,  and  even  in  these  counties  it  is  by  no 
means  universal. 

Only  fourteen  reports  are  made  upon  the  bobolink  ;  twelve 
report  it  as  decreasing  or  becoming  very  rare,  and  two  as 
increasing.  This  bird  is  probably  diminishing  in  Massa- 
chusetts, but,  as  most  of  the  reports  are  from  Middlesex 
and  Worcester  counties,  it  is  impossible  to  tell  how  general 
the  diminution  has  become. 
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Family  Hirundinidcv. —  The  Swallows. 

Even  previous  to  the  injury  done  by  the  destructive  rain 
storms  of  June,  1903,  it  seems  probable  that  the  swallow 
family  was  represented  by  far  fewer  colonies  and  individ- 
uals in  Massachusetts  than  it  was  thirty  to  forty  years  ago. 
Many  observers  have  seen  a  decrease  in  some  species  Avithin 
ten  years.  Some  report  a  gradual  decrease  of  all  species, 
while  comparatively  few  report  an  increase,  except  of  the 
tree  swallow.  This  species  was  greatly  diminished  in  the 
winter  of  1895  by  a  cold  wave  in  the  south,  and  since  then 
has  been  recovering  its  numbers,  which  may  account  for 
the  increase  noted  locally.  Twelve  observers  report  an  in- 
crease of  the  bird,  eighteen  report  numbers  unchanged,  and 
thirty-two  report  a  decrease.  The  increase  comes  mainly 
in  Hampden,  Franklin  and  Berkshire  counties.  Although 
some  persons  in  these  counties  report  this  swallow  to  be  de- 
creasing, the  reports  of  decrease  are  distributed  generally 
among  all  the  counties  on  the  mainland. 

Eleven  observers  report  an  increase  of  barn  swallows, 
twenty-one  report  that  their  numl^ers  are  as  usual,  and  forty- 
one  report  a  decrease.  Franklin  is  the  only  county  in 
which  the  reports  of  increase  outnumber  those  of  decrease. 
In  this  county  also  and  in  Middlesex  and  Essex  counties 
there  are  the  greatest  number  of  reports  that  the  bird  is 
holding  its  own.  From  Middlesex  there  are  nine  reports  of 
a  decrease,  but  also  eight  that  the  numbers  have  not  changed. 
Two  report  an  increase.  All  reports  from  Suffolk  County 
indicate  a  decrease,  as  might  be  expected  from  the  accession 
of  population  ;  but  the  same  is  true  of  Plymouth  County, 
where  there  are  few  cities. 

The  cliff  swallow  or  eave  swallow  is  reported  by  onl}^ 
eight  observers  as  increasing,  as  holding  its  own  by  sixteen, 
and  decreasing  or  extinct  by  thirty-two.  Most  of  those 
who  find  the  cliff  swallow  decreasing  agree  that  this  has 
been  going  on  for  twenty  to  thirty  years.  This  bird  was 
originally  a  native  of  the  west,  where  it  built  its  mud  nests 
on  cliffs  overhanging  rivers.  Its  eastern  movement,  which 
began  in  the  time  of  Audubon  (when  it  followed  civilization 
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eastward,  nesting  under  the  eaves  of  the  settlers' buildings), 
ended  probably  about  1850.  At  that  time  these  birds  had 
established  colonies  over  a  large  part  of  New  P^ngland,  and 
were  very  abundant  in  the  farming  communities  of  iNIassa- 
chusetts.  Soon  after  the  introduction  and  spread  of  the 
English  sparrow  they  began  to  decrease,  and  have  dimin- 
ished until  their  colonies  in  the  eastern  part  of  Massachu- 
setts are  now  much  fewer  than  formerly.  So  many  reports 
have  come  in  of  the  abandonment  of  nest  sites  and  so  few 
of  the  establishment  of  new  colonies  that  one  can  onlv 
wonder  where  the  birds  have  gone. 

The  reports  from  Pljniiouth  and  Bristol  counties  seem  to 
show  that  bank  swallows  are  decreasing,  as  all  observers  who 
report  at  all  on  this  species  regard  it  as  diminishing.  The 
reports  from  the  other  counties  are  not  so  definite,  except 
from  Essex  County,  where  they  are  now  said  to  be  increasing. 

In  my  special  report  published  last  year  the  following 
statement  was  made  :  "It  has  been  said  that  there  are  no 
bank  swallows  in  Essex  County."  *  This  statement  was 
published  on  the  authority  of  a  friend,  who  made  rather  an 
exhaustive  canvass  of  the  count}'  about  1895,  and  found  that 
the  breeding  birds  had  disappeared  from  all  localities  where 
they  were  formerly  known,  so  far  as  he  could  learn.  The 
published  statement  brought  information  from  three  differ- 
ent parts  of  the  count}^,  showing  that  bank  swallows  are 
still  breeding  there,  and  increasing  rather  than  diminishing. 
While  the  evidence  regarding  the  entire  State  seems  to  indi- 
cate a  rather  general  decrease  of  these  birds,  it  is  not  so 
convincing  as  in  the  case  of  either  the  barn  or  cliff  swallows. 
In  looking  over  all  the  evidence,  it  seems  as  if  these  two 
species  have  decreased  most  in  the  eastern  part  of  the  State, 
while  the  purple  martin  has,  up  to  1903,  decreased  most  in 
the  western  counties.  On  the  whole,  the  evidence  of  com- 
petent oliservers  agrees  with  ni}^  own  observation,  which 
indicates  that  breeding  swallows  have  been  diminishing 
gradually  for  thirty  3'ears,  although  they  still  hold  their 
own  in  many  localities. 

The  only  other  significant  or  progressive   decrease  of  a 

*  "Agriculture  <>f  Massacluisetts,"  lilOo.  p.  47!t. 
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species  as  shown  by  these  reports  is  that  of  the  house  wren. 
Five  observers  report  an  increase,  eiglit  report  the  numbers 
unclianged,  and  thirty-eight  report  the  birds  as  decreasing, 
becoming  extinct,  or  absent  in  the  breeding  season.  When 
it  is  considered  that  these  reports  come  mainly  from  local- 
ities where  the  house  wren  was  once  common,  their  signifi- 
cance is  apparent.  Thirt}^  or  forty  years  ago  the  bird  was 
found  about  many  of  the  cities  in  Massachusetts  ;  now  it  is 
rarely  seen.  It  seems  to  be  decreasing  in  every  county  on 
the  mainland.  In  my  own  experience  this  bird  has  become 
rare  or  wanting,  within  thirty  years,  in  nearly  every  locality 
where  I  once  knew  it  to  be  common. 

There  is  some  evidence  that  the  red-headed  woodpecker 
was  conmion  locally  at  one  time.  The  Rev.  T.  B.  Forbush 
told  me  in  1870  that  it  was  common  about  Westborough, 
AVorcester  County,  up  to  about  1830.  He  knew  the  bird 
well,  and  identified  it  at  sight.  Mr.  J.  M.  VanHuyck  of 
Lee,  Berkshire  County,  writes  that  the  red-head  was  once 
common  there,  and  that  a  pair  formerly  nested  in  a  hole  in 
an  old  balm-of-gilead  tree  on  his  farm.  A  pair  was  reported 
to  me  as  breeding  in  Worcester  County  in  1878,  but  I  had 
no  chance  to  verify  this,  as  both  birds  were  shot  by  a  col- 
lector. 

The  wood  thrush  is  markedly  decreasing  in  some  localities, 
but  this  is  fully  made  up  by  its  increase  in  others.  Warblers 
generally  appear  to  be  decreasing  in  Plymouth,  Bristol  and 
Barnstable  counties  and  parts  of  Worcester  County,  but  the 
decrease  may  be  mainly  due  to  the  weather  conditions  of 
1903.  Taking  the  State  as  a  whole,  the  reports  of  increase 
and  decrease  are  quite  evenly  balanced.  The  same  is  true 
of  the  thrush  family ;  eighteen  report  an  increase,  fourteen 
no  change,  and  seventeen  a  decrease. 

The  rose-breasted  grosbeak  is  reported  as  increasing  in 
thirteen  difterent  localities  and  as  decreasing  in  only  t\vo. 
From  my  OAvn  experience,  and  from  comparing  notes  with 
others,  I  have  come  to  believe  that  this  bird  has  been  increas- 
ing and  spreading  slowly  in  Massachusetts  for  about  forty 
years.  It  seems  now  much  more  common  and  generally 
dispersed  than  it  ^vas  thirty  j-ears  ago.     It  seems  to  have 
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adapted  itself  to  changing  conditions,  and  has  come  out 
of  the  woods  and  into  the  villages  more  than  formerly. 
Whether  the  advent  and  increase  of  the  Colorado  potato 
beetle,  on  which  it  feeds,  has  had  anything  to  do  with  this, 
is,  perhaps,  worth  investigating. 

Some  observers  report  an  increase  of  the  scarlet  tanager, 
but  others  report  a  decrease,  and  the  account  nearly  balances. 
My  own  impression  is  that  this  bird  was  not  so  common 
thirty  years  ago  as  now,  but  it  fluctuates  in  numbers  from 
year  to  year.  A  few  species  beside  the  rose-breasted  gros- 
beak evidently  are  increasing.  Forty-four  observers  report 
the  robin  as  increasing;  four,  no  change;  and  seven,  de- 
creasing. A  similar  though  less  marked  increase  is  reported 
of  the  bluebird  and  song  sparrow. 

The  Causes  of  the  Decrease  of  Birds. 
In  considering  the  causes  of  bird  destruction,  as  men- 
tioned in  these  reports  and  letters,  it  becomes  evident  that 
man  and  his  works  are  of  the  most  importance.  Beside 
man  all  other  destructive  forces  dwindle  into  insignificance. 
The  destruction  of  lairds  by  the  elements  or  by  their  natural 
enemies  is  not  to  be  compared  for  a  moment  with  that  in- 
flicted by  man  on  all  species  that  come  within  the  scope  of 
his  wants.  Man's  persecution  is  annual  and  perennial.  It 
gives  a  species  no  chance  to  recover.  It  seldom  stops  short 
of  extermination,  unless  restrained  by  stringent  laws  efii- 
ciently  enforced. 

Man  the  Exlerminator. 

The  reports  on  the  diminution  of  bird-life,  as  caused 
directly  or  indirectly  bj'  man,  may  be  tabulated  as  follows 
to  shoAV  the  relative  importance  of  each  cause  :  — 
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Number 

of  Observers 

reporting. 


Sportsmen,  or  "  so-called  sportsmen," 
Italians  and  other  foreigners,  . 
Cutting  off  timljer  and  shruljbery,    . 
Market  hunters,       .... 
Bird  shooters  and  trappers,      .  . 

Egg  collectors,  boys  and  others, 
Milliners''  hmiters,  .... 
Draining  marshes  and  meadows, 
Gnn  clubs  and  hunting  contests, 
Telegraph,  telephone  and  other  wires, 
Electric  or  trolley  roads. 
Railroads,        ..... 
Automobiles,  . 
Telejjhones,     ..... 


82 
70 
62 
57 
32 
32 
18 
17 
16 


The  man  "behind  the  gun"  is,  of  all  men,  the  most 
destructive  to  birds.  The  shooter,  therefore,  must  head 
the  list. 

Sj)orfs7uen  and  Market  Hunters. — Sportsmen  and  "so- 
called  sportsmen  "  are  given  the  chief  place  as  bird  destroyers. 
The  number  of  observers  who  report  them  as  such  is  con- 
siderably in  excess  of  those  who  name  market  hunters. 
This  is  rather  surprising,  until  we  consider  the  increase  in 
the  number  of  sportsmen  in  the  past  fifty  years. 

Every  city  now  has  its  gun  club  or  sportsman's  clul),  and 
so  have  some  towns.  The  members  practise  to  obtain  pro- 
ficiency in  shooting  on  the  wing.  Even  the  boys  have  clubs 
of  their  own,  in  some  places,  where  they  practise  at  trap- 
shooting.     Forty  years  ago  there  were  comparatively  few 


o;o()d  wing;  shots. 


Since  the  invention  of  the  glass  ball  and 
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clay  pigeon  they  have  become  a  legion.  The  numl)er  of 
trained  setters,  pointers  and  retrievers  also  has  increased 
greatly.  Mr.  H.  R.  Packard  of  Attlel)orougli  writes  that 
there  are  at  least  seventy-five  hunters  provided  Avith  bird 
dogs  now,  where  there  were  only  three  bu'd  dogs  in  the 
town  thirty  years  ago.  A  man  who  knows  ver}^  little  of 
the  habits  of  the  birds  can  find  birds  with  a  doo^.  A  well- 
trained  dog  enables  the  sportsman  to  find  and  follow  birds 
to  the  death  when  once  started. 

The  improvement  in  modern  firearms  renders  the  sports- 
man of  to-day  far  more  dangerous  to  the  birds  than  was 
his  great-grandfather  with  the  uncertain  flintlock.  In  olden 
times  the  sportsman  must  do  the  best  he  could  with  his 
single  shot  (when  the  gun  did  not  miss  fire).  Then  came 
the  percussion  cap,  the  double  gun,  the  breech-loader,  the 
"pump  gun,"  and  now  we  have  the  rapid-firing  automatic 
gun.  With  this  a  ]^assing  flock  can  be  followed  with  a  per- 
fect rain  of  shot.  The  association  of  sportsmen  into  chdjs 
facilitates  the  general  spread  of  knowledge  about  favorable 
covers  or  stands.  No  sooner  are  game  birds  plentiful  any- 
where, than  the  newspapers  publish  the  fact  for  all  the  world 
to  read  and  profit  by.  Railroads  widely  advertise  all  places 
along  their  routes  where  game  can  be  found.  Hotel  keepers 
publish  the  advantages  their  neighborhoods  aflbrd  to  shooters. 
The  telegraph  and  telephone  carry  to  the  cities  the  news  of 
the  arrival  of  flights  of  birds.  The  railroads,  steamboats 
and  trolley  cars  convey  the  shooters  innnediately  to  tlie 
spot. 

Let  us  see  how  these  various  agencies  work  in  the  de- 
struction of  shore  birds.  A  flight  of  l)irds  is  seen  some 
da}'  on  the  shores  of  Cape  Cod.  This  news  is  immediately 
teleplioned  to  Boston.  The  favored  ones  get  it,  and  that 
night  the  trains  take  them  to  the  ground.  The  next  morn- 
ing  they  join  with  the  local  gunners  in  Avhat  is  virtually  an 
attempt  to  kill  every  bird.  If  the  daily  papers  })ubli.sh  the 
news,  every  gunner  who  reads  it  can  take  advantage  of 
the  opportunity,  and  be  on  the  ground  within  twenty-four 
hours.  When  the  ducks  and  geese  are  flying,  men  go  and 
lire  in  brush  houses  built  at  the  ponds,  or  conceal  themselves 
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in  blinds,  or  follow  the  birds  in  boats.  The  deadl}^  "  pump 
gun  "  makes  it  almost  impossible  for  a  flock  to  get  safely  by 
a  good  shot.  In  the  winter  of  1900-01  I  observed  some 
modern  duck-shooting  in  Florida.  The  members  of  a  cer- 
tain shooting;  club  that  had  bouo-ht  a  laro'e  tract  of  marshes 
were  accustomed  to  lie  in  blinds  in  favorable  localities,  where 
they  shot  so  many  ducks  that  they  could  not  possibly  make 
use  of  them.  These  ducks  were  kindly  given  away  to  people 
who  lived  in  a  region  within  twenty  miles  of  the  club- 
house. A  sportsman  occupying  a  blind  and  putting  out  his 
decoys  would  have  men  in  boats  to  go  about  and  start  the 
ducks,  that  they  might  be  attracted  to  his  decoj^s.  I  am 
credibly  informed  that  at  least  one  of  these  gentlemen  had 
several  "pump  guns"  in  his  blind,  with  a  man  to  keep 
them  loaded,  and,  being  a  xery  quick  and  accurate  shot,  he 
was  able,  once  at  least,  to  kill  in  this  way  over  one  hundred 
ducks  in  less  than  two  hours.  Such  shooting  as  this  is 
probably  exceptional.  It  only  shows  what  can  be  done 
toward  exterminating  the  birds  by  the  modern  sportsman, 
using  modern  methods,  and  without  the  eflort  of  stirring 
from  his  tracks.  There  are  many  sportsmen,  of  course, 
who  will  neither  practise  nor  countenance  such  slaughter ; 
but  there  are  too  many  gunners  who,  like  the  market 
hunter,  are  out  to  kill  as  many  birds  as  possible.  Market 
hunters  are  still  numerous,  but  are  probably  not  increasing 
greatly  in  numbers,  for  game  is  becoming  too  scarce  to 
make  hunting  very  profitable,  even  at  the  high  prices  now 
paid;  and  the  law  in  Massachusetts  now  (1904)  forbids  the 
marketing  of  the  grouse  or  woodcock.  A  large  i)roportion 
of  the  market  hunters  are  law-abiding  citizens,  and  will  not 
shoot  much  unless  they  can  sell  their  birds  legally  ;  but  there 
are  some  who  will  kill  birds  at  any  season,  and  sell  them  to 
epicures,  hotels  and  road  houses. 

Hunting  Contei^ts.  —  Hunting  contests  or  side  hunts  are 
still  indulged  in  1)}^  many  gun  clubs.  While  these  hunts 
may  be  conducted  within  the  law,  the  spirit  of  the  contest 
is  wrong,  for  each  contestant  strives  to  kill  as  many  birds 
as  possible,  that  his  own  side  may  win,  and  that  the  other 
side  may  pay  for  the  dinner  which  is  to  follow.     Barrels 
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of  birds  and  game  have  been  killed  in  these  hunts.  Nothing 
tends  more  to  exterminate  the  birds  and  oame  than  these 
contests,  and,  the  contestants  being  out  to  kill  all  thej  can, 
some  are  sure  to  kill  birds  other  than  g-ame  birds.  All 
large  birds  and  many  small  ones  suffer.  This  association 
of  hunters  in  rivalrj^  to  kill  game  is  a  blot  on  the  history  of 
civilization.  It  goes  beyond  the  rapacity  of  the  savage. 
The  native  Indians  expressed  disgust  when  they  first  saw 
the  white  men  enoao-ino-  in  this  kind  of  slaughter.  It 
should  be  prohibited  by  law. 

Italians  and  Other  Foreiyners.  —  So  long  as  there  are 
shooters,  all  large  birds,  whether  game  birds  or  not,  are 
doomed  to  endless  persecution,  merely  because  they  make 
good  targets.  Herons,  hawks,  owls,  eagles  and  crows  are 
shot  at  sight,  whenever  opportunity  offers,  and  those  that 
escape  do  so  only  by  superior  cunning  and  agility.  Some 
of  our  hawks  and  owls  are  certainly  among  the  most  useful 
of  all  birds,  but  this  group  suffers  particularly  at  the 
hands  of  the  sportsman  or  gunner,  because  some  hawks  and 
owls  kill  some  of  the  game.  Farmers  and  poultrymen  shoot 
them  also. 

A  comparativel}'  new  element  of  danger  to  the  smaller 
birds,  and,  for  that  matter,  to  all  birds,  is  the  fast-increasing 
horde  of  foreigners,  mainly  Italians,  who  come  here  from 
their  native  lands  to  engage  in  contract  labor.  Most  of 
these  men  seem  to  be  sportsmen,  hunters  or  trappers  in 
their  way,  but  they  regard  everything  that  wears  fur  or 
feathers  as  game.  These  people  go  out  in  small  parties, 
most  of  them  armed  with  guns,  and,  in  some  cases  at  least, 
shoot  at  nearly  every  living  thing  they  see.  I  have  been 
told  that  if  so  much  as  a  song  sparrow  gets  up,  the  whole 
part}'  shoots  at  it.  Some  of  these  gentry  came  into  my 
yard  in  Medford  in  IS!)'),  and  shot  a  pair  of  bluebirds  that 
were  nesting  there.  The  birds  are  not  shot  for  profit,  for 
their  little  bodies  will  not  })ay  for  half  the  ammunition  fired 
at  them.  They  are  shot  for  sport,  and  it  is  said  they  are 
afterwards  eaten.  These  people  also  trap  and  net  birds. 
Several  of  them  have  been  arrested  in  the  Middlesex  Fells 
Reservation   with   live    birds    in    baskets,  which   they  had 
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caught  by  means  of  twigs  covered  with  bird-lime.  Bkie- 
birds,  orioles,  thrushes,  purple  finches  and  bobolinks  are 
favorites  with  these  trappers,  who  take  them  for  export  as 
cage  birds.  Most  of  the  birds  do  not  live  to  reach  Europe. 
Three  persons  speak  of  a  decrease  of  purple  finches  and  one 
of  a  decrease  of  bobolinks  from  this  cause.  Mr.  C.  J. 
Ma3niard  of  Newton  writes  :  ' '  The  purple  finch  is  fast  going. 
I  have  not  seen  over  twenty  this  year.  Cause,  possibly 
trapping."  He  speaks  of  some  cases  of  trapping  which  he 
knew  of.  As  the  purple  finch  seems  to  be  holding  its  own 
at  a  distance  from  the  cities,  the  inroads  made  on  them  by 
trappers  near  Boston  and  other  cities  in  eastern  Massachu- 
setts may  account  for  a  local  decrease  there.  A  good  trap- 
per provided  with  decoy  birds  will  soon  have  most  of  the 
male  birds  in  a  neighborhood,  and  some  of  the  females. 
This  trapping  is  not  wholly  confined  to  foreigners,  but  no 
one  else  seems  to  use  bird-nets. 

Mr.  Wm.  N.  Prentiss,  a  deputy  of  the  Massachusetts 
Fish  and  Game  Commission,  writes  from  Milford,  Worces- 
ter County,  that  one  of  these  people  had  a  net,  seventy-five 
feet  long  by  six  feet  high,  stretched  where  robins  and  other 
small  birds  came  to  drink  and  feed,  which  had  probal)ly 
"destroyed  hundreds  of  birds,"  before  he  was  arrested. 
Italians  and  Greeks  are  the  people  principally  complained 
of.  This  shooting  and  trapping  by  foreigners  is  general. 
Complaints  on  this  score  came  in  as  follows  :  from  Berk- 
shire County,  eight ;  Hampden,  six ;  Hampshire,  two ; 
Franklin,  two  ;  Worcester,  fourteen  ;  Middlesex,  twelve ; 
Essex,  nine ;  Suffolk,  four ;  Plymouth,  two  ;  Bristol,  two  ; 
Norfolk,  six  ;  while  two  report  it  from  the  State  in  general. 

This  is  the  greatest  danger  which  now  threatens  the 
smaller  birds  of  Massachusetts  and  several  other  States. 
Mr.  H.  S.  Hathaway  of  Providence,  R.  L,  writes:  "This 
fall  there  have  been  numerous  complaints  of  foreigners 
shooting  song  birds."  Complaints  of  this  sort  are  coming 
from  most  of  the  Atlantic  States.  In  the  South  Atlantic 
and  Gulf  States,  foreigners  and  natives,  especially  negroes, 
shoot  small  birds  in  winter  for  the  market.  Unless  we  pro- 
tect them  here  on  their  breeding  grounds  from  this  Euro- 
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pean  invasion,  their  numbers  must  soon  diminish,  as  has 
already  happened  in  some  parts  of  Italy  and  other  Mediter- 
ranean countries. 

Boiji^  with  Gwii^.  — Boys  with  guns  are  about  as  destruc- 
tive to  small  birds  as  foreigners.  The  "air  rifles"  and 
other  guns,  given  as  premiums  by  boys'  papers,  soap  manu- 
facturers and  others,  slav  their  thousands.  Dwight  Whitina; 
wrote  some  years  since,  in  "The  Country  Gentleman,"  that 
one  boy's  record  for  his  air  rifle  was  four  hundred  and  sev- 
enty song  birds.  Several  of  his  companions  had  done  better 
than  this.  They  had  no  use  for  the  birds,  and  were  only 
shooting  for  a  record.  The  numerous  advertisements  of 
,  boys'  guns  show  that  they  meet  with  a  ready  and  profitable 
sale.  When  a  boy  is  out  with  a  gun  looking  for  legitimate 
game,  and  does  not  find  it,  he  will  shoot  something  else ; 
and  so  long  as  boys  are  allowed  to  carry  loaded  guns,  the 
small  birds  are  sure  to  sufl:cr.  Very  few  boys  know  the 
game  laws.  Most  of  this  shooting  is  illegal,  and  the  boys 
should  be  arrested.  Miss  Juliet  Porter  writes  from  Worces- 
ter that  boys  there  are  shooting  English  sparrows  and  other 
native  sparrows,  confounding  one  with  the  other.  Such 
mistakes  will  alwaj^s  be  made  if  boys  are  allowed  to  carry 
guns  of  any  kind, 

JSnUmevs'  Hunters  and  Taxidermists. — Those  who  w^rite 
of  milliners'  hunters  destroying  birds  seem  to  refer  mainly 
to  the  past,  as  the  demand  for  the  plumage  of  native  birds 
does  not  now  warrant  people  in  taking  the  risks  incurred  by 
breaking  the  laws  to  obtain  them.  This  was  once  a  very 
serious  evil  in  the  case  of  the  gulls  and  terns,  and  from 
1870  to  1880  it  was  a  menace  to  such  birds  as  orioles,  tan- 
aijers  and  bluebirds  ;  but  shootins^  of  small  birds  for  this 
purpose  probably  never  became  general  enough  in  Massa- 
chusetts to  do  very  serious  harm.  j\Iy  correspondence  on 
this  subject  indicates  that  very  few  men  are  now  hunting  in 
this  State  to  supply  milliners. 

Complaints  are  made  that  naturalists  or  taxidermists  shoot 
the  rarer  birds.  No  doubt  this  is  true,  but  it  is  usually  ille- 
gal, as  ver}^  few  persons  now  have  permits  for  scientific  col- 
lecting.    Whenever  such  conspicuous  birds  as  the  cardinal 
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or  mockins:  bird  establish  themselves  so  far  outside  their 
usual  range  as  Massachusetts,  enthusiastic  young  naturalists 
are  very  likely  to  secure  them.  Such  shooting  possibly 
may  prevent  the  gradual  extension  of  a  laird's  range. 

The  rage  for  collecting  birds'  skins  and  eggs,  which  was 
so  prevalent  among  school  boys  years  ago,  is  believed  to 
be  largely  a  thing  of  the  past.  Taxidermists  and  dealers 
in  birds'  eggs  generally  report  a  very  small  demand  for 
birds'  eggs  and  skins.  Many  of  the  students  are  now 
studying  the  lives  of  the  birds  and  following  them  with 
the  opera  glass,  instead  of  the  gun.  Nevertheless,  Mr.  T. 
L.  Burney  of  Lynn  says  that  the  kind  of  nature  study 
taught  in  many  schools  results  in  a  tendency  to  rob  birds' 
nests.  He  speaks  of  two  boys  being  arrested  for  robbing 
nests,  who  said  their  companions  were  doing  the  same  thing. 
He  also  said  he  met,  in  the  Avoods,  many  children  who  were 
interested  in  birds,  and  said  they  hoped  to  get  a  collection 
of  eggs.  Such  children  usually  do  not  know  that  this  kind 
of  nature  study  is  an  infraction  of  the  laws  of  the  Common- 
wealth, punishable  by  arrest  and  fine. 

TroUeij  Roads,  Automobiles  and  Launches. — The  cheap 
transportation  from  city  to  country  offered  b}'  the  trolley 
roads  affords  hunters,  boys  and  foreigners  an  opportunity 
to  reach  distant  fields  and  woods,  and  so  spreads  the  baneful 
influences  of  the  city  over  a  much  wider  radius  than  ever 
before.  Foreigners  and  boys  swarm  into  the  country,  and 
practise  with  their  cheap  firearms  on  all  animated  nature, 
from  the  slow-moving:  turtle  and  the  froo;  to  the  farmer's 
fowls  or  cattle. 

While  the  poor  man  takes  the  trolley  car,  the  well-to-do  or 
rich  take  the  automobile.  The  automobilist,  with  the  long- 
range,  small-bore  rifle,  has  the  advantage  over  all  the  others 
in  killing  any  creature  that  can  be  shot  while  stationary. 
The  "auto,"  unlike  the  horse,  will  stand  quietly  for  the 
shooter.  Farmers  say  that  shooters  in  "  autos"  are  killing 
everything  of  any  size  within  rifle  range  of  the  roads.  Mr. 
C.  E.  Bailey  says  that  he  believes  they  have  killed  most  of 
the  hawks  that  were  formerly  to  be  seen  sitting  on  dead 
trees  along  the  roads  of  the  country  over  which  he  travels. 
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The  o-asoline  launch  is  a  potent  factor  in  the  killing  or 
driving  out  of  the  ducks  along  our  coasts  and  rivers.  It  is 
used  illegally  to  get  within  range  of  the  bay  ducks,  and  its 
constant  use  in  the  rivers  of  the  eastern  counties  frightens 
the  ducks  away  from  their  former  haunts. 

Telegraph,  Telephone  and  TroUeij  Wire?^.  — The  wires  of 
telegraph,  telephone  and  trolley  companies  annually  cause 
the  death  of  hundreds  if  not  thousands  of  birds,  which  fly 
against  them  in  the  night  or  even  by  day.  I  have  had 
many  woodcock  brought  to  me  that  had  been  killed  in 
this  way.  Mr.  George  M.  Poland  of  AVakefield  says  that 
many  woodcock  and  rails  are  killed  thus.  Grouse  are  also 
killed  by  these  wires,  and  by  wire  fences  against  which  they 
fly ;  while  the  number  of  the  smaller  birds  that  are  killed 
by  trolley  wires  would  probably  be  astonishing  if  it  could 
be  known. 

Lighthouses  and  electric  light  towers  destroy  thousands 
of  birds,  which  fly  against  them  during  nocturnal  migrations. 

Man  also  contributes  to  destroy  and  drive  away  birds  by 
introducing  creatures  which  molest  or  kill  them.  Such  are 
the  introduction  of  the  monofoose  into  Jamaica  and  other 
islands,  and  the  importation  into  this  country  of  the  do- 
mestic cat  and  dog,  the  English  sparrow,  the  house  rats 
and  mice,  and  possibly  that  of  the  starling  and  pheasant. 
These  will  be  considered  under  the  head  of  natural  enemies. 

Gutting  off  Timber  and  Undergrowth. — The  greatly  in- 
creased demand  for  pine  lumber  brings  in  the  portable  saw- 
mill, one  of  the  chief  contributing  causes  to  the  diminution 
of  hawks,  owls,  grouse,  and  all  birds  which  breed,  or  seek 
cover,  in  a  heav}^  pine  growth.  Mr.  Prentiss  says:  "A 
man  who  is  a  good  shot  can  now,  with  a  <log,  follow  and 
kill  nearly  every  bird  he  flushes  ;  while  formerly  at  least  GO 
per  cent  of  the  birds  flushed  in  a  day's  hunting  would  take 
to  the  heavy  growth  of  pine,  and  escape  at  least  for  that 
day."  Everywhere  I  go  in  eastern  Massachusetts  the  white 
pine  is  being  cut  off.  Thousands  of  acres  were  cut  in  the 
State  last  year.  The  demand  is  everywhere  increasing. 
The  great  storm  of  November,  1898,  uprooted  acres  of  large 
pine  timber  in  Plymouth  County.     Then  came  the  coal  strike 
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of  1902,  which  caused  the  cutting  of  many  acres  of  wood  of 
all  kinds.  This,  in  addition  to  the  regular  demand  for  pine 
timber,  has  caused  the  destruction,  says  Mr.  A.  C.  Dyke, 
of  many  of  the  favorite  nesting  trees  of  the  larger  ha^vks. 
Cutting  pine  timber  drives  out  birds  which,  like  the  black- 
throated  green  warbler,  nest  there.  Where  these  pines  are 
succeeded  by  hard- wood  trees,  other  birds  will  take  the 
places  of  those  driven  out ;  *  but  where,  as  in  the  suburbs 
of  cities,  these  trees  are  cut  and  the  gi-ound  cleared  of  even 
shrubbery,  the  sparroAvs,  warblers,  towhees  and  tlirushes 
are  driven  out,  as  well  as  the  wood  birds.  Lawns,  golf 
links,  country  club  grounds  and  grassy  parks  are  unsuitable 
for  the  birds  of  the  tangle,  and  they  will  not  live  in  such 
places.  The  work  of  destroying  the  gyps}^  moth  is  now 
necessitating  much  tree  cutting  and  cleaning  up  of  shrubbery 
and  tangles.  This  is  bad  for  the  birds,  and  must  result  in 
reducing  the  numbers  of  some  species  in  the  region  infested 
by  the  moth. 

Mr.  C.  J.  Maynard,  in  his  recent  work,  "The  warblers 
of  New  England,"!  speaks  particularly  of  the  warblers 
having  been  driven  from  parks,  pleasure  grounds  and  the 
vicinity  of  cities  by  the  destruction  of  the  shrubbery. 
While  this  may  not  diminish  the  number  of  birds  in  the 
State,  it  tends  to  drive  the  birds  away  from  many  places 
where  they  might  be  retained  under  a  different  policy. 

The  draining  of  meadows  and  marshes  drives  out  the  birds 
that  frequent  these  places.  Thousands  of  acres  have  been 
drained  and  made  into  cranberry  bogs ;  many  swamps  have 
been  flowed  for  reservoirs ;  swamps  near  cities  are  drained 
and  jBlled.  The  extension  of  cities,  the  building  of  summer 
cottages  along  the  coasts,  and  the  increase  of  population 
generally,  all  tend  to  drive  out  the  birds  from  their  chosen 
haunts.  The  effect  of  these  repellent  agencies  is  to  reduce 
the  area  of  the  region  furnishing  a  food  supply  to  the  birds, 
and  so,  in  the  end,  to  decrease  in  the  aggregate  the  number 
of  birds. 

*  Prof.  J.  W.  Votey  of  Burlington,  Vt.,  believes  that 'the  growth  which  fol- 
lows the  cutting  off  of  the  spruce  fui'iiishes  better  nesting  areas  for  the  birds  than 
those  they  formerly  had. 

t  Completed  Jan.  1,  1905. 
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The  Natural  Enemiefi  of  Birds. 

In  the  opinion  of  many  correspondents,  the  natural  ene- 
mies of  bu-ds  do  no  appreciable  injury,  while  others  consider 
them  the  chief  cause  of  the  decrease  of  birds.  It  is  notice- 
able that  some  sportsmen  and  gunners  complain  particularly 
of  hawks,  foxes,  crows,  skunks  and  weasels.  At  first  sight 
it  might  seem  that  those  most  responsible  for  the  decrease  of 
birds  were  trying  to  shift  the  blame  ;  but  w^e  must  remember 
that  those  who  are  most  in  the  woods  with  the  birds  are 
most  likely  to  observe  their  destruction  by  their  natural 
enemies. 

Under  normal  conditions,  the  natural  enemies  of  birds  are 
also  their  friends.  There  is  no  better  proof  of  this  than  the 
statements  made  by  the  early  settlers  at  a  time  when  game 
birds  were  here  in  great  abundance.  Eagles  and  hawks  were 
then  far  more  numerous  than  they  are  now.  Evidently  they 
produced  no  a})[)reciable  effect  on  the  numbers  of  game  birds. 

HaAvks  which  feed  on  birds  will  overtake  the  crippled, 
sickly,  least  active  or  most  conspicuous  birds.  This  results 
in  a  survival  of  the  wariest,  strongest,  most  active  and  least 
conspicuous  individuals, — in  a  word,  the  fittest.  It  pre- 
vents the  spread  of  disease  and  the  propagation  of  weakness 
and  unfitness  ;  it  preserves  the  race.  This  is  true  to  a  much 
less  extent  of  the  effect  of  shooting,  for  a  charge  of  shot 
will  overtake  the  strongest  as  well  as*  the  weakest,  —  the  fit 
as  well  as  the  unfit.  Hawks,  owls,  foxes  and  other  so-called 
enemies  of  birds  also  protect  birds  in  another  way.  The 
horned  owl,  no  doubt,  now  and  then  kills  a  grouse  ;  but  it  also 
kills  the  skunk  and  crow,  which  destroy  the  grouse  eggs  or 
young.  Hawks  may  kill  game  birds  as  well  as  other  birds ; 
but  they  also  kill  squirrels,  crows,  jays  and  weasels,  the 
enemies  of  these  birds.  All  this  may  be  true  of  the  hunter 
also  ;  but  hawks,  owls,  foxes  and  weasels  kill,  in  addition, 
field-mice,  deer-mice  and  shrews,  all  of  which  might  other- 
Avise  increase  unduly,  and  become  very  destructive  to  eggs 
and  young  birds.  No  one  knows  how  often  the  nests  of 
birds  are  broken  up  by  deer-mice.  They  climb  trees  like 
squirrels,  nest  in  hollow  trees,  and  may  be  as  great  a  dan- 
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ger  to  birds  as  is  the  dormouse  of  Europe.  Shrews  are 
notorious  flesh-eaters,  and  possibly  may  be  very  destructive 
to  ground-nesting  birds ;  while  field-mice,  when  pushed 
for  food,  are  among  the  most  destructive  rodents  known. 
These  creatures  probably  feed  mainly  at  night ;  their  habits 
are  not  well  known.  They  can  be  held  in  check  by  natural 
means  only,  hence  we  must  beware  of  destroying  the  animals 
that  feed  on  them.  Acknowledging,  as  we  must,  that  under 
natural  conditions  the  natural  enemies  of  birds  are  useful, 
there  is  no  doubt  that  under  the  artificial  conditions  pro- 
duced by  man  some  of  them  may  at  times  need  artificial 
check.  Under  natural  conditions,  the  crow  is  certainly  a 
valuable  force  in  nature ;  but  when  we  have  destroyed  the 
raccoons,  the  larger  hawks,  owls  and  eagles, — the  only 
creatures  besides  man,  perhaps,  which  serve  to  hold  the 
crow  in  check, — then  we  must  also  check  the  increase  of 
the  crow,  or,  wanting  sufiicient  food,  it  will  become  very 
destructive  to  grain,  fruit,  fowls  and  smaller  birds.  In  like 
manner  we  have  destroyed  the  wolves,  which  formerly  kept 
the  fox  in  check;  we  must,  then,  check  the  fox,  lest  it,  in- 
creasing, attack  our  fowls  and  the  game  and  insectivorous 
birds.  For  this  reason,  it  is  well  that  the  fox  and  crow  are 
not  protected  by  law. 

Partly  because  of  the  fact  that  the  natural  enemies  of 
birds  may  sometimes  need  an  artificial  check,  and  partly  be- 
cause the  injurj^  done  by  them  is  often  much  magnified,  it 
seems  best  to  publish  some  evidence  of  their  comparative 
harmfulness,  under  the  conditions  now  prevailing  in  this 
Commonwealth . 

The  natural  enemies  of  birds,  noted  as  harmful  by  the 
observers  who  have  contributed  to  this  portion  of  the  report, 
may  be  arranged  in  the  following  order,  with  reference  to 
the  number  reporting  each  :  cats,  eighty-two  reports  ;  foxes, 
fifty-eight ;  crows,  fifty-four  ;  English  sparrows,  thirty-nine  ; 
hawks,  thirty-four ;  jays,  twenty-six ;  owls,  twenty-two ; 
the  elements,  twenty-one  ;  *  weasels,  seventeen  ;  skunks,  six ; 
snakes,  three ;  pheasants,  three ;  minks,  three ;  orioles, 
three  ;  chipmunks,  two  ;  raccoons,  one. 

*  This  subject  was  quite  fully  treated  in  my  last  special  report,  and  will  not  be 
further  noticed  here. 
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Catii  and  Dogf<.  —  The  clestriictivciiess  of  the  cat  is  noted 
not  only  b}^  tlie  greatest  number  of  observers,  but,  with  re- 
markable unanimity,  nearly  all  who  report  on  the  natural 
enemies  of  birds  place  the  cat  first  among  destructive  animals. 
The  domestic  cat,  then,  introduced,  fed,  pampered  and  petted 
by  man,  leads  the  list,  and  sometimes  leads  even  the  sports- 
man in  number  of  birds  killed  per  day.  Mr.  Brewster  tells 
of  a  day's  hunt  by  four  sportsmen  with  their  dogs,  in  which 
they  killed  but  one  game  bird,  a  bob- white.  On  their  return 
at  night  to  the  farmhouse  where  they  were  staying,  they 
found  that  the  old  cat  had  beaten  their  score,  having  brought 
in,  during  the  day,  two  bob-whites  and  one  grouse.  Reports 
of  the  cat's  destructiveness  come  from  every  county  in  the 
State.     Cats  in  o-ood  huntino-  orounds  will  averaoe  at  least 
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fifty  birds  each  per  jeav.  I  have  recorded  heretofore  the 
destruction  of  all  the  young  birds  in  six  nests  and  two  of  the 
parent  birds  by  one  cat  in  a  day.  Cats  kill  for  the  sake  of 
killing,  and  destroy  more  birds  than  they  can  eat.  They 
take  a  savage  pleasure  in  playing  with  their  pre},  and  tortur- 
ing it  in  the  most  cruel  manner.  Cats  are  also  more  destruc- 
tive than  other  animals,  because  so  nmch  more  abundant, 
A  friend  who  was  raising  pheasants  was  obliged  to  kill  over 
two  hundred  cats  in  a  few  y*ears.  Game  birds  suffer  much 
from  the  cat,  but  the  smaller  birds  suffer  more.  Cats  are  far 
more  destructive  to  birds  than  the  fox,  for  they  climb  trees 
and  take  the  young  out  of  the  nests.  They  easily  catch 
young  birds  which  are  just  learning  to  fly.  They  fre(|uently 
catch  the  adult  birds  upon  the  ground  when  they  are  feeding, 
or  when  they  are  drinking  or  bathing.  The  most  harmful 
characteristic  of  the  cat  is  its  tendency  to  revert  to  a  wild 
state.  If  a  dog  loses  its  master  and  cannot  find  its  home,  it 
seeks  to  form  the  acquaintance  of  a  new  master;  but  the  cat 
is  quite  as  likely  to  take  to  the  woods  and  I'uii  wild.  It 
then  becomes  a  terror  to  all  living  things  Avhich  it  can  master. 
Whoever  turns  out  or  abandons  a  cat  or  a  kitten  in  the 
country  has  much  to  answer  for.  Proofs  of  the  destructive- 
ness of  cats  are  not  wanting.  They  were  introduced  on 
Sable  Island,  off'  the  coast  of  Xova  Scotia,  about  1880. 
They  ran  wild,  and,  nuiltiplying  rapidly,  extei-minated  the 
rabbits  which  had  been  in  possession  of  the  island  for  half  a 
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century.*  On  Aldabra  Island,  about  two  hundred  miles 
north-west  of  Madagascar,  cats  are  common.  They  have 
decimated  the  bu'ds,  having  exterminated  a  flightless  rail,  an 
interesting  bird  peculiar  to  this  group  of  islands.  Cats  are 
also  numerous  on  Glorioso  Island,  and,  as  a  consequence,  the 
birds  on  this  island  are  even  less  common  than  on  Aldabra. f 

Dogs  destroy  comparatively  few  birds,  but  some  dogs  will 
eat  every  egg  they  can  find.  Some  dogs  catch  and  kill 
young  and  even  adult  game  birds.  Dogs,  like  cats,  kill  other 
animals  for  sport.  They  are  not  nearly  so  expert  at  catching 
birds  as  cats,  but  they  chase  and  molest  birds  even  where 
they  cannot  catch  them. 

T/ie  Bed  Fox.  —  Fifty-eight  people  regard  the  fox  as 
one  of  the  most  injurious  enemies  of  birds,  thus  placing  it 
next  to  the  cat  in  destructiveness.  This  is  entirely  at  vari- 
ance with  my  experience.  I  have  followed  the  tracks  of 
foxes  for  many  weary  miles  through  the  snow  about  Ware- 
ham,  where  they  seem  to  live,  in  winter  at  least,  on  mice, 
marine  animals,  an  occasional  muskrat,  and  such  bones  and 
dead  marine  and  other  animals  as  they  can  pick  up  ;  but 
I  have  never  seen  any  conclusive  evidence  there  that  a  fox 
had  killed  a  bird.  My  son  dug  out  a  fox's  burrow,  but 
there  was  no  sign  that  any  live*  bird  had  been  taken  there. 
Foxes  pick  up  all  sorts  of  meat  scraps,  chicken  legs,  heads, 
etc.,  and  kill  some  birds,  as  well  as  poultry;  but,  accord- 
ing to  my  experience,  this  is  the  exception  and  not  the  rule. 
Mr.  William  Brewster,  who  has  been  in  the  woods  more 
than  most  gunners  or  sportsmen,  tells  me  that  he  has  seen 
very  little  positive  evidence  of  the  destruction  of  birds  by 
foxes,  although  occasionally  they  kill  game  birds.  Mr. 
William  S.  Perry  of  Worcester  says  that  foxes  kill  practi- 
cally no  birds.  He  has  shot  a  great  many  foxes  and  exam- 
ined their  stomach  contents,  as  well  as  those  of  foxes  killed 
by  others,  and  says  he  has  never  found  the  remains  of  a 
bird  in  a  fox's  stomach.  At  a  recent  meeting  of  the  Massa- 
chusetts Fish  and  Game  Protective  Association,  Mr.  A.  B. 

*  "The  danger  of  introducing  noxious  animals  and  birds,"  Dr.  T.  S.  Palmer, 
Year  Book  of  the  United  States  Department  of  Agriculture  for  1898,  pp.  89, 
90. 

t  Proc.  U.  S.  National  Museum,  XVI.,  1894,  ])p.  7G2,  764. 
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F.  Kinney  stated  that  he  had  examined  the  stomachs  of 
eighty-five  foxes,  and  found  only  two  quail,  one  woodcock 
and  one  partridge.  Mice,  frogs,  rabbits,  berries  and  frozen 
apples  were  among  the  food  material  found.  Mr.  H.  W. 
Tinkham  of  Touisset  says  that  in  his  liunts  this  year  he  has 
observed  only  one  case  where  a  bird  had  been  killed  by  a 
fox ;  the  bird  was  a  crow.  Of  thirteen  fox  stomachs  he 
examined,  only  two  showed  any  remains  of  birds ;  and  out 
of  ninety  fox  excrements,  only  one  showed  birds'  remains. 
The  food  evidently  consisted  mainly  of  mice  and  other  small 
mammals.* 

This,  however,  is  only  negative  evidence.  There  is  con- 
vincing, positive  evidence  of  the  destructiveness  of  the  fox 
to  oiler.  Mr.  C.  L.  Perkins  of  Newburyport  writes : 
"  Have  made  it  a  practice,  when  skinning  foxes,  to  open 
the  stomach,  and  have  found,  in  seasons  of  bare  ground, 
moles,  field-mice,  etc.  ;  but  when  the  earth  is  covered  with 
snow,  the  stomach  will  generally  contain  remains  of  grouse 
or  rabbits.  This  is  no  doubt  due  to  the  habit  of  the  grouse 
to  bury  in  the  snow."  Mr.  F.  B.  McKechnie  of  Ponkapog 
tells  the  following :  "In  May  and  June  of  the  present  year 
I  was  at  a  loss  to  account  for  the  destruction  of  numbers  of 
birds'  nests  found  by  a  friend  and  myself  about  Ponkapog. 
Catbirds,  song  sparrows,  thrashers,  black-billed  cuckoos, 
ovenbirds,  redstarts  and  other  nests  were  robbed  of  their 
contents  with  astonishing  rapidity.  Red  squirrels  and  snakes 
were  very  scarce  in  the  pasture  where  these  nests  were  found, 
and  after  some  discussion  we  laid  the  destruction  to  foxes. 
It  is  well  known  that  foxes  will  follow  a  man's  track ;  but 
it  Avas  not  for  some  time  that  we  found  out  that  they  were 
deliberately  following  us,  and  taking  the  eggs  and  young 
of  all  the  nests,  either  on  or  near  the  ground,  which  we 
had  stopped  to  examine.  In  the  first  part  of  June  we  got 
the  first  clew,  when  a  young  fox,  following  Mr.  Horton, 
walked  to  within  a  few  yards  of  him  in  a  swamp  where 
he  had  stopped  to  watch  a  Canada  warbler.     In  the  morn- 

*  The  inadequacy  of  an  examination  of  stomach  contents  alone  to  dctermme 
the  character  of  an  animal's  food  Is  seen,  when  we  consider  that  we  get,  in  this 
way,  evidence  of  only  one  meal  out  of  all  that  the  animal  has  eaten  during  its 
lifetime. 
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ing  of  June  19  Mr.  Horton  again  saw  two  foxes,  nearly  full- 
grown,  skulking  along  behind  him.  lie  directed  ine  to  a 
song  sparrow's  nest  with  six  eggs  which  he  had  found  and 
photographed  during  the  morning,  but  ])efore  I  got  there 
the  eggs  were  taken.  In  fact,  as  many  as  twelve  nests  were 
robbed  before  we  discovered  the  cause." 

Mr.  I.  Chester  Horton  corroborates  this.  He  writes : 
"  I  have  spent  some  time  the  last  two  years  in  photograph- 
ing birds'  nests  on,  or  near,  the  ground,  and  Avas  sorry  to 
find  in  1904  that  nearly  all  the  nests  1  visited  were  robbed 
and  destroyed.  One  song  sparrow's  nest  was  robbed  a  few 
hours  after  I  visited  it,  apparently  by  some  animal  that  had 
followed  my  track.  One  morning,  while  watching  a  bird, 
I  concealed  myself  in  the  branches  of  a  small  pine  tree. 
While  watching  there  I  heard  a  fox  bark,  and  soon  found 
he  was  coming  in  my  direction.  In  a  few  minutes  two 
foxes  appeared,  following  my  track,  and  came  within  fifty 
feet  of  where  I  stood,  stopped  as  though  they  partly  de- 
tected my  presence,  and,  after  playing  a  few  minutes,  made 
off  into  the  woods.  On  another  occasion  a  half-grown  fox, 
following  my  track,  came  within  fifteen  feet  of  where  I 
stood,  perfectly  motionless,  in  a  swamp.  I  have  no  doubt 
that  foxes  discovered  that  I  was  seeking  birds'  nests,  and 
followed  me  and  robbed  the  nests  I  found.  While  photo- 
gra})hing  nests  I  found  three  ovenbirds'  nests,  within  a 
radius  of  a  few  hundred  feet,  one  being  partly  built,  the 
other  two  with  freshly  laid  eggs.  I  waited  several  days 
and  visited  them  ao'ain.  I  should  have  stated  that  one  of 
these  nests  was  about  five  feet  from  a  path,  and,  knowing 
that  something  was  following  me  and  destroying  nests,  I 
did  not  move  out  of  the  path  in  visiting  this  nest.  The  nest 
that  I  found  partly  built  I  photographed  after  it  had  eggs, 
as  it  was  rather  peculiar,  being  constructed  entirely  of,  and 
lined  with,  pine  needles.  I  also  intended  to  photograph 
the  third  nest,  with  the  bird  on  it,  as  she  was  very  tame  ; 
but  on  my  third  visit  it  had  been  robbed,  as  was  the  one  I 
photographed.  I  visited  the  one  by  the  path  several  times, 
but  never  sfejjped  out  of  the  jjcifh,  and  did  not  photograph  it, 
and  was  gratified  to  see  the  eggs  hatch  out  and  the  young 
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o^row  to  be  laro;c  enouo:li  to  leave  the  nest.  One  nest  I 
found,  that  of  a  broAvn  thrush,  two  feet  high  in  a  blueberry 
bush,  was  rol)be(l  when  it  had  young  half  grown." 

If  foxes  follow  the  tracks  of  people  who  find  birds'  nests, 
then  bird  study  and  photography  may  pro^'e  dangerous  to 
the  birds, 

Mr.  C.  E.  Ingalls  once  intimated  to  me  that  he  had  some 
reason  to  believe  that  a  fox  had  followed  his  tracks  to  a 
bird's  nest.  In  res})onse  to  a  written  inquiry  he  sends  the 
following:  "  I  had  at  one  time  under  observation  the  nest' 
of  a  meadowlark.  One  afternoon  about  sundown  I  passed 
the  nest  with  its  full  complement  of  young  a  day  or  two 
old,  with  everything  looking  favorable  for  a  successful  de- 
velopment. I  passed  from  the  meadow  where  the  nest  w^as 
situated  up  to  a  hillside  adjoining,  and  in  full  view  of  the 
location  of  the  nest.  I  seated  myself  upon  the  ground  to 
watch  some  spotted  sandpipers  that  I  felt  sure  were  nesting 
beside  the  brook  flowing  through  the  meadow,  when  I  saw 
a  fox  come  to  the  lower  end  of  the  meadow  and  begin  to 
hunt,  as  I  supposed,  for  mice.  In  the  course  of  his  quar- 
tering over  the  ground  he  apparently  stumbled  onto  my 
lark's  nest,  and,  as  he  became  aware  of  its  proximity,  he 
pounced  sharply  to  one  side  right  into  it.  I  jumped  to  my 
feet  and  shouted  to  him,  and  ran  towards  the  nest,  while 
Mr.  Fox  loped  airily  and  quickly  to  the  woods.  When  I 
arrived  on  the  scene,  two  of  the  young  were  gone  and  one 
other  lay  about  a  foot  from  the  nest,  dead.  One  pleasant 
evening  in  May  I  was  sitting  on  a  log  near  the  edge  of  a 
piece  of  mowing  land,  where  it  joined  some  scrub  on  the 
edge  of  a  wood.  .  .  .  While  Avaiting,  I  saw  a  fox  on  the 
edge  of  the  grass  land  mincing  along,  in  no  hurry,  and  evi- 
dently hunting  for  mice  or  grasshoppers,  as  he  would  thrust 
his  muzzle  into  the  grass,  then  dance  around  as  if  watching 
some  moving  object  in  the  grass,  make  a  grab,  then  move 
along,  all  the  time  coming  nearer  to  my  })osition,  which 
was  hidden  from  liim  so  long  as  I  remained  motionless. 
Suddenly,  when  the  fox  was  within  five  or  six  rods  of  me, 
a  big  ball  of  feathers  flew  out  of  the  scrub  at  him  and  drove 
him  some  distance  into  the  grass  land.     I  immediately  sized 
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the  situation  up.  A  partridge  (ruffed  grouse)  was  warning 
Mr.  Fox  that  she  had  claims  to  that  particular  tract  of  land 
that  he  would  be  required  to  respect.  But  Mr.  Fox  was 
evidently  hungry,  so  he  followed  the  brave  little  mother 
back  to  her  nest  beside  a  stump  on  the  edge  of  the  scrub. 
Although  the  bird  made  one  or  more  rushes,  they  were  of 
no  avail,  and,  although  I  did  not  at  first  intend  to  harm  the 
fox,  as  at  that  time  of  year  he  would  be  of  no  use  to  me 
dead,  I  regarded  it,  in  the  light  of  recent  developments,  to 
be  a  case  for  armed  intervention,  so  I  put  a  bullet  where  it 
Avould  do  the  most  good,  and  he  died  within  his  length  of 
the  nest,  with  his  mouth  and  throat  filled  with  egg  con- 
tents." 

Probably  foxes  kill  some  of  the  young  of  the  smaller  birds 
when  they  are  learning  to  fly,  catching  them  as  cats  do.  Of 
this  habit  Mr.  F.  11.  Mosher  says:  "I  have  seen  but  one 
instance  of  the  fox  catching  a  bird,  and  that  was  several 
years  ago.  I  was  standing  on  a  rise  of  ground  that  over- 
looked a  wet  meadow.  A  fox  came  out  of  the  woods  and 
appeared  to  be  hunting  for  mice  in  the  grass.  As  he  came 
opposite  a  small  clump  of  buslies,  a  small  bird  flew  out  and 
started  for  the  woods.  The  fox  ran  a  few  steps  after  it  and 
gave  a  tremendous  spring,  and  caught  it  on  the  wing.  Prob- 
ably it  was  a  young  bird." 

If  foxes  quarter  over  the  ground  in  summer,  as  they  cer- 
tainly do  in  winter,  it  would  ieieem  impossible  for  any  nest 
on  the  ground  to  escape  their  notice,  unless,  indeed,  they 
are  unable  to  smell  the  sitting  bird.  Prof.  C.  F.  Hodge 
told  me  in  1903  that  he  had  found  by  experiment  that  trained 
pointer  and  setter  dogs  were  unable  to  find  a  ruffed  grouse 
sitting  on  her  nest,  even  when,  in  one  case,  the  bird  had  left 
her  nest  and  walked  about  a  short  time  previousl}^  This 
seems  to  indicate  that  these  birds  leave  no  scent  durinof  in- 
cubation  ;  but  Mr.  Brewster  informs  me  that  his  dog  on 
more  than  one  occasion  found  a  woodcock  on  her  nest.  It 
seems  probable,  however,  that  ordinarily  dogs  and  foxes  find 
onl}'^  such  nests  as  they  happen  to  stumble  upon  ;  otherwise, 
what  is  to  prevent  them  from  destroying  the  broods  of  nearly 
all  ground-breeding  birds  ? 
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In  order  to  determine  the  value  of  the  evidence  aofainst 
the  natural  enemies  of  birds,  letters  were  written  to  nearly 
all  who  regarded  crows,  jays,  foxes,  squirrels  and  weasels  as 
particularly  injurious,  inquiring  what  evidence  had  led  to 
this  conclusion.  Some  of  the  replies  showed  that  the  evi- 
dence was  merely  hearsay,  others  appeared  to  be  the  result 
of  personal  observation. 

Reoarding  foxes,  Mr.  J.  H.  Wood  of  Pittsfield  writes  as 
follows  :  "I  visited  a  swamp  in  the  vicinity  of  Ashlc}^  Lake, 
for  the  purpose  of  running  the  white  rabbits  with  a  hound. 
There  had  been  a  heavy  snowfall  a  day  or  two  before,  and  in 
following  a  bank  on  the  edge  of  the  swamp  we  noticed 
several  holes  in  the  snow  at  the  foot  of  the  bank  under  some 
spruce  trees.  We  also  noticed  a  fox  track  and  some  feathers 
about  a  hole.  This  led  me  to  investigate,  and  I  found  that 
this  one  fox  had  killed  four  out  of  the  seven  partridge  that 
had  taken  refuge  in  the  snow  from  the  storm  of  the  previous 
day.  We  tracked  this  fox  from  where  he  had  eaten  the  first 
bird  to  a  ledge,  where  we  succeeded  in  finding  one  of  the 
birds  that  had  been  carried  there  by  the  fox.  My  next  ex- 
perience was  in  1902,  about  the  20th  of  November,  when  I 
found  a  place  where  some  men  were  getting  out  stone. 
They  had  uncovered  a  fox's  burrow  where  there  had  been  a 
litter  of  foxes  the  past  summer,  and  if  you  could  have  seen 
the  parts  and  feathers  of  the  partridge  you  would  have  been 
surprised." 

Mr.  W.  J.  Cross  of  Becket,  also  in  Berkshire  County,  a 
fox  hunter  himself,  says  :  ' '  Every  hunter  of  the  fox  has 
found,  when  following  a  track,  the  circle  of  feathers  telling 
the  story  of  where  the  ruffed  grouse  made  his  last  dive 
under  the  snow  to  furnish  a  meal  for  Mr.  Fox  the  next 
morning." 

Mr.  W.  II.  Snow  of  Becket  says:  "I  have  seen  where 
the  foxes  have  killed  and  eaten  the  partridges  when  there  is 
a  snowstorm.  The  partridges  get  under  spruce  trees  to  get 
shelter  for  the  night,  and  they  are  caught  by  the  fbxes." 

Mr.  Thomas  Allen  of  Bernardston,  Franklin  (\)unty,  as- 
serts that  he  has  found  the  remains  of  grouse  })ai-tly  eaten, 
or   feathers   alone    remaining,    where    fox    tracks    showed 
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plaiiil}'.  Others  have  related  to  him  simihir  experiences. 
One  saw  a  fox  eatins;  a  o-rouse. 

Mr.  George  E.  Whitehead  of  Millbur}',  Worcester  County, 
says  :  "  Every  observing  hunter  or  trapper  can  tell  you  the 
story  of  the  fox's  attempt  to  ambush  a  })artridge,  as  told  by 
the  tracks  on  the  snow.  One  can  plainly  see  how  the  fox 
took  advantage  of  everj^  bit  of  natural  cover,  while  he 
sneaked  to  where  he  made  his  si)ring.  The  fact  that  a  few 
feathers  are  left  shows  that  he  met  with  success." 

Mr.  Otis  Tha)'er  of  West  Quincy,  Norfolk  County,  says 
that  after  the  Blue  Hills  Reservation  was  closed  to  hunters, 
game  increased  very  rapidlj^  for  foxes  were  scarce  ;  Init  as 
the  foxes  increased,  game  decreased.  Formerly,  he  says, 
this  region  was  good  hunting  ground ;  now  he  finds  no 
game,  but  always  finds  foxes.  They  are  now  so  plentiful 
that  they  are  becoming  destructive  to  poultry  as  the  game 
decreases. 

Mr.  W.  H.  Aspinwall,  secretary  of  the  Massachusetts 
Rod  and  Gun  Club,  writes  as  folloAvs  :  "During  the  last 
few  years  I  have  twice,  if  I  remember  aright,  found  the 
place  where  a  fox  had  very  recently  killed  a  partridge  and 
eaten  him.  It  was  so  recent  an  act  that  my  setter  pointed 
at  the  place,  and  I  went  up  and  found  the  remains  of  the 
partridge,  and  foxes'  tracks  all  around.  The  only  fox  that  I 
ever  shot  I  ran  on  quite  unexpectedly  while  working  u[)  a 
bevy  of  quail.  It  was  a  young  dog  fox,  and  he  was  on  the 
same  errand  that  I  was,  for  the  quail  flushed  when  I  killed 
the  fox.  I  have  made  a  great  man}^  inquiries  among  the 
native  hunters  in  our  country  districts,  and  they  all  belicAc 
that  foxes  and  skunks,  especially  in  the  breeding  season, 
are  very  destructive  to  our  game  ])irds.  I  have  been  told 
by  a  number  that  in  digging  out  foxes  that  have  holed  they 
have  found  the  remains  of  partridges,  and  even  of  the 
smaller  birds,  sach  as  robins,  etc.  Only  last  week  a  friend 
of  mine  who  is  an  extremely  good  observer  and  sportsman 
told  me  that  he  found  the  remains  of  a  roliin  which  a  fox 
had  just  killed.  I  believe  that  the  chief  difficulty  is  in  the 
breeding  season,  when  it  is  (juite  eas}-  for  foxes  to  catch  the 
hen  bird  on  a  nest.     I  think  that  most  })eople  agree  that,  as 
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the  foxes  have  increased  tremendously  in  num))ers  in  the 
neighborhood  of  our  reservations,  such  as  the  Blue  Hills 
Reservation,  the  partridges  have  decreased  in  about  the 
same  proportion.  That  foxes  have  increased  in  eastern 
Massachusetts  is  proved  \)y  the  evidence  that  within  the  last 
few  3'ears  a  great  deal  of  poultrj^  has  been  destroyed,  even 
in  such  a  closely  populated  district  as  Chestnut  Hill ;  and 
foxes  have  been  seen  quite  frequently.  I  believe  that  the 
State  should  in  some  way  make  a  decided  stand  in  destroy- 
ing the  vermin  in  the  reservations,  if  they  desire  to  make 
this  a  favorite  breeding  ground  for  the  birds."  Consider- 
able  further  evidence  of  this  same  character  was  received. 
There  is  at  least  one  reservation  where  foxes  are  not  pro- 
tected. Mr.  Charles  P.  Price,  superintendent  of  the  Mid- 
dlesex Fells  Reservation,  tells  me  that  the  foxes  have  l)een 
all  killed  or  driven  out  of  the  reservation,  and  that  game 
birds  have  increased  there.  About  fifteen  foxes  per  year 
were  killed  for  three  years. 

Mr.  Henry  B.  Bigelow  of  Cohasset  says:  "Foxes  are 
particularly  destructive  to  quail  and  pai'tridges  in  this  neigh- 
borhood ;  the  entrance  to  every  fox  hole  is  strewn  with  their 
feathers  ;  and  to  my  certain  knowledge  one  fox,  in  1899, 
killed,  during  the  autumn,  six  out  of  a  covey  of  twelve  to 
fourteen  quail.  Partridges  also  suffer,  as  shown  by  the 
presence  of  their  feathers  about  the  dens,  as  do  also  domes- 
tic fowls." 

Mr.  S.  J.  Harris  of  East  Dedham  writes:  "I  once  shot 
at  a  fox  having  a  partridge  in  his  mouth.  I  did  not  know 
that  it  was  a  partridge  when  I  fired  at  the  fox,  but  he 
dropped  it  when  I  fired,  and  of  course  I  got  the  par- 
tridge." 

The  limits  of  this  report  will  not  permit  the  printing  of 
half  the  evidence  received  against  the  fox.  Some  evidence 
from  other  parts  of  the  State  is  given  in  brief  below.  "  A 
common  occurrence  to  find  where  foxes  have  caught  and 
eaten  partridges,  both  on  snow  and  bare  ground."  (Her- 
bert A.  Bent,  Franklin,  Norfolk  County.)  "Have  never 
yet  seen  a  section  of  country  where  foxes  and  pai-tridges 
were  plentiful  at  the  same  time."     (PL  R.  Packard,  Attle- 
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borough,  Bristol  County.)  "Have  seen  feathers  of  birds 
around  his  l)urrow.  Where  the  fox  lives,  the  game  disap- 
pears."    (A.  C.  Southworth,  Lakeville,  Plymouth  County.) 

This  evidence,  like  the  rest,  is  largely  circumstantial ; 
but  it  seems  sufficient  to  prejudice  the  case  of  the  fox, 
somewhat,  and  leads  to  the  belief  that  in  some  localities  we 
may  have  too  many  foxes.  The  fox  is  well  able  to  take 
care  of  itself.  Its  natural  enemies  have  been  nearly  all 
extirpated,  and  it  must  be  kept  within  bounds,  or  it  may 
become  a  pest.  Under  ordinary  conditions,  however,  there 
are  fox  hunters  enough  to  hold  the  fox  in  check. 

Tlie  Common  Crow.  —  The  crow  is  now  regarded  by  so 
many  people  as  a  useful  and  much-maligned  bird,  that  it 
may  not  be  out  of  place  to  present  here  some  of  the  evi- 
dence against  it.  I  have  already  given  to  this  Board  some 
of  my  experience  with  the  crow,  concerning  its  destructive- 
ness  to  birds,*  and  Avill  only  say  here  that  I  have  repeat- 
edly observed  crows  in  the  act  of  destroying  the  eggs  and 
young  of  other  birds  ;  they  are  so  addicted  to  nest-robbing 
that  it  is  a  wonder  that  any  young  of  the  smaller  birds  can 
be  reared  where  crows  are  numerous,  and  my  experience 
indicates  that  in  some  cases  very  few  are  actually  reared  in 
such  localities.  Since,  in  view  of  my  own  experience,  I 
may  be  considered  as  prejudiced  against  the  bird,  I  will 
quote  mainly  from  new  evidence  secured  in  this  inquiry. 
It  will  be  impossible  to  present  here  more  than  a  small  part 
of  the  evidence  received,  giving  it  in  the  words  of  the  wit- 
nesses, to  avoid  any  possible  distortion. 

In  a  letter  written  by  Mr.  Ingalls,  in  189(i,  he  says:  "I 
have  seen  the  nests  of  many  birds  of  several  species,  from 
the  rufi'ed  grouse  to  the  red-eye  and  chippy,  robbed  before 
my  own  eyes,  and  have  evidence  of  many  more.  Every 
season,  late  in  May  or  early  in  June,  the  crows  make  a  raid 
on  the  birds  nestino^  in  the  shade  trees  along  our  village 
streets  and  in  orchards  and  private  grounds,  systematical]}^ 
searching  every  tree,  destroying  nests,  and  eating  or  carry- 
ing away  the   eggs  and  young."     Now,  after  eight  years 

*  Report  Massachusetts  Statfe  Board  of  Agriculture,   1896,   "The  crow  in 
Massachusetts,"  p.  285;  see  also  ibid.,  1902,  p.  147. 
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more  experience,  he  rates  the  crow  as  the  most  destructive 
of  all  the  natural  enemies  of  bii'ds. 

Here  is  another  experience  from  another  county  :  "For 
the  past  ten  years,  during  the  breeding  season  of  the  birds, 
from  the  last  of  May  through  June  and  July  of  each  year, 
I  have  watched  the  croAvs  eat  the  eggs  and  little  birds.  I 
have  watched  them  start  at  4  o'clock  in  the  morning,  or  a 
little  later,  and  hunt  over  the  shade  trees  that  line  the 
streets  for  the  eggs  and  young  birds,  even  going  into  the 
trees  that  stand  close  to  the  buildings,  where  people  would 
not  think  a  crow  would  ever  go.  This  is  done,  of  coiu:se, 
before  i)eople  rise  ;  and  as  soon  as  any  one  stirs  out  they 
will  leave,  but  will  begin  the  next  morning  just  the  same. 
Any  one  can  plainly  see  what  they  are  up  to.  After  the 
breeding  season  they  will  not  visit  the  shade  trees  until  the 
breeding  season  begins  the  next  year,  and  then  they  are 
ready  to  follow  them  up  again."  (Anson  O.  Howard,  East 
Northfield,  Franklin  County.) 

"  I  have  many  times  seen  crows  eating  robins'  eggs,  and 
have  also  seen  them  flying  from  nests  with  the  young  birds 
in  their  beaks.  This  was  probably  food  for  their  own 
young.  I  often  see  them  very  early  in  the  morning, 
searching  trees  near  houses  where  small  birds  have  nests." 
(Samuel  S.  Symmes,  Winchester,  Middlesex  County.) 

"I  have  seen  crows  come  to  the  eaves  of  a  house  and 
take  young  robins  from  the  nest."  (S.  F.  Stockwell,  Au- 
burn, Worcester  County.) 

"  Crows  are  remarkably  plentiful  here.  Have  not  known 
a  nest  of  young  birds  to  mature  this  year.  Saw  a  crow 
take  young  out  of  nests  right  by  the  house."  (W.  J. 
Hunter,  Lincoln,  Middlesex  County.) 

"I  have  seen  crows  drive  birds  from  the  nest,  and  take 
and  eat  whatever  was  in  it,  whether  young  birds  or  eggs. 
There  is  one  tall  elm  tree  in  particular  on  the  boundaries  of 
our  place  where  I  have  watched  them  repeatedly  attack  the 
birds  and  eat  the  young."  (Amelia  M.  Brastow,  Wrentham, 
Norfolk  County.) 

"The  crows  visit  the  orchard  very  early  in  the  morning, 
usually  about  sunrise,    and  after  their  visit  you   can  find 


500  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

many  nests  without  eggs,  that  had  a  full  complement  the 
clay  before."  (I.  Chester  Ilorton,  Ponkapog,  Canton,  Nor- 
folk County.) 

"Directly  back  of  my  house  is  a  bush  pasture,  in  which 
are  a  few  pines,  cedars  and  birches.  In  the  pines  and 
cedars  numerous  robins  build  every  spring ;  and  every 
spring  about  the  nesting  time  of  the  crows  I  see  them 
searching  through  these  pines  and  cedars  for  —  something. 
At  no  other  time  of  year  do  I  ever  see  a  crow  even  alight 
in  this  pasture,  to  say  nothing  about  visiting  each  tree  sepa- 
rately, with  every  action  indicating  a  search  for  something. 
One  morning  a  few  years  ago  I  saw  a  crow  drop  into  the 
top  of  a  certain  cedar  in  this  pasture,  and  pick  the  eggs, 
one  by  one,  from  a  robin's  nest  there  and  eat  them.  A 
year  or  so  later  I  saw  the  same  thing  done  again,  although 
this  nest  was  in  another  cedar.  At  another  time  I  saw  a 
crow  visit  a  robin's  nest  in  an  oak  tree.  This  nest  con- 
tained young  birds  perhaps  a  week  old,  and  despite  the 
protests  of  the  parent  birds,  they  were  all  carried  away, 
apparently  to  feed  the  crow's  young.  In  a  clump  of  pines 
south-west  of  the  house  a  pair  of  crows  had  a  nest  one  year, 
while  the  crows'  hunting  ground  was  to  the  east  of  the 
house,  so  that  the  old  crows  often  flew  over  the  house  while 
passing  from  the  hunting  ground  to  the  nest.  On  one  of 
these  trips  a  crow  had  in  its  bill  a  young  bird,  unfeathered, 
which  I  identified  at  the  time  as  a  young  robin.  While 
there  are  many  nests  built  ever}^  year  in  the  pasture  re- 
ferred to,  I  estimate  that  not  one  in  ten  ever  contains 
young,  and  not  half  the  3^oung  ever  leave  the  nest  alive.  I 
know  that  at  least  one  crow  visited  this  pasture  every  day." 
(R.  H.  Carr,  Brockton,  Phanouth  County.) 

"Crows  destroy  many  nests  of  eggs.  Think  them  the 
worst  enemy."  (R.  H.  Cushman,  Bernardston,  Franklin 
County. ) 

"I  have  seen  crows  attack  the  nests  of  our  connnon  birds 
many  times,  and  carry  oft'  the  young  birds  to  be  used  for 
feeding  their  own  young  during  the  nesting  season.  .  .  . 
Both  crows  and  red  S(|uirrels  are  fond  of  birds'  eggs,  and  I 
have  found  the  empty  shells  of  eggs  of  birds  near  their  nests 
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many  times."     (Henry  N.  Smith,  South  Sudbury,  Middlesex 
County.) 

"I  have  many  times  seen  crows  in  the  act  of  robbing- 
birds'  nests."  (Fred  H.  Kennard,  Brookline,  Norfolk 
Count}-. ) 

"I,  and  an  absolutely  trustworthy  friend,  have  on  several 
occasions  seen  crows  carrying  young  birds  away,  though  we 
have  been  unable  to  identify  the  victims.  Last  June  a  robin's 
nest  near  my  house  was  despoiled  by  crows,  and  three  young 
birds  were  taken  ;  the  fourth  fell  to  the  ground."  (Emily 
B.  Adams,  Springfield,  Hampden  County.) 

' '  This  bird  does  more  damage  to  the  farmer  than  almost 
all  other  birds.  He  delibemtely  kills  our  young  song  birds, 
our  insect-eating  birds.  He  has  been  seen  to  go  through 
our  grove  of  maple  trees,  each  side  of  the  highway,  destroy- 
ing the  nests  and  young  birds.  Our  village  is  well  provided 
with  shade  trees,  and  nearly  every  tree  is  occupied  by  one 
or  more  birds'  nests,  mostly  robins,  with  many  smaller  birds  ; 
and  in  the  woods  outside  we  always  have  plenty  of  crows. 
In  the  nesting  season,  early  in  the  morning,  from  half-past 
3  to  5,  you  will  find  plenty  of  crows  hunting  the  trees  for 
nests,  and  it  is  always  a  still  hunt.  I  make  it  a  point  to 
look  after  them  at  this  season,  and  have  shot  quite  a  number 
of  them  Avith  both  eggs  and  young  birds  in  their  possession. 
One  morning  I  shot  one  from  ray  door  with  a  young  robin, 
two-thirds  grown,  in  his  bill.  There  are  two  or  three  others 
here  that  I  have  interested  in  protecting  the  birds,  so  that 
we  manage  to  have  some  of  them,  and  make  it  rather  hot 
for  the  crows."     (W.  J.  Cross,  Becket,  Berkshire  County.) 

"The  crows  gather  in  quantities  about  the  maple  trees 
lining  the  highway,  and  fight  our  robins,  often  destroying 
the  old  bird,  and  then  destroying  the  eggs  or  young ;  also 
the  chipping  sparrow.  Then,  again,  they  attack  our  red- 
winijed  blackbirds'  nests.  The  crow  is  well  aware  who  has 
the  gun,  and  makes  his  visits  early,  about  3.30  a.m.,  as  soon 
as  signs  of  life  appear.  He  is  out  when  no  gun  is  at  hand. 
This  IS  our  greatest  enemy  to  song  birds,  and  a  bounty 
ought  to  be  placed  on  him."  (Edgar  C.  Clark,  Wilbraham, 
Hampden  County.) 
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The  above  statements,  coming,  as  they  do,  from  many  sec- 
tions of  tlie  State,  go  far  to  substantiate  the  claim  made  by 
some  persons  that  the  crow  is  everywhere  the  greatest  nat- 
ural enemy  of  the  smaller  birds.  Professor  Hodge  told  me 
that  crows  had  repeatedly  robbed  robins'  nests  in  a  city  lot, 
under  his  windows,  coming  very  early  in  the  morning,  be- 
fore people  generally  were  out  of  bed.  They  are  just  as 
inveterate  thieves  of  the  eggs  and  young  of  the  larger  birds. 
Several  observers  speak  of  crows  taking  the  eggs  and  young 
of  fowls  and  turkeys.  This  is  a  habit  so  well  knowni  that 
it  hardly  need  be  alluded  to  here,  except  to  show  their  taste 
for  eggs  and  nestlings. 

Mr.  Price,  at  the  Middlesex  Fells  Reservation,  is  raising 
both  wild  and  domesticated  ducks  and  pheasants.  He  says 
that  crows  took  five  out  of  seven  young  ducks  in  one  day. 
In  June  about  one  hundred  JNIallard  ducks  were  turned  out 
on  a  small  pond.  Ducks  lay  their  eggs  very  early  in  the 
morning,  and  every  morning  crows  were  seen  carrying  off 
eggs.  Mr.  Price  says  they  took  about  fifty  each  week,  car- 
rying off,  altogether,  from  eight  hundred  to  one  thousand 
eggs  during  the  season,  taking  about  all  the  eggs  laid  by 
the  ducks. 

It  is  probable  that  where  one  instance  of  crows  robbing 
nests  is  observed,  a  thousand  pass  unnoticed.  There  is 
only  one  redeeming  feature  in  the  case  of  the  crow,  and 
that  is,  that  not  all  crows  habitually  rob  birds'  nests  ;  for  if 
they  did,  they  would  destroy  most  other  birds,  and  in  time 
we  should  have  few  birds  but  crows. 

Squirrels.  —  Forty-two  observers  regard  squirrels  as  very 
injurious  to  birds,  thus  ranking  them  next  to  the  crow  in 
destructiveness,  and  some  regard  them  as  more  vicious  than 
the  crow.  Others  believe  that  squirrels  do  no  harm,  as 
they  have  never  seen  them  troubling  birds  in  any  way,  nor 
seen  birds  manifesting  any  alarm  at  their  presence.  Mr. 
Brewster  is  very  positive  that  the  squirrels  have  never 
troubled  the  birds  at  his  place  in  Cambridge,  where  he  has 
watched  carefully  for  years  the  habits  of  both  birds  and 
squirrels.  Mason  A.  Walton,  the  hermit  of  Gloucester, 
says  that  he  has  several  times  seen  red  squirrels  examining 
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the  nests  of  birds,  but  that  they  never  disturbed  the  nests 
or  young  birds.* 

There  may  be  many  good  squirrels,  but  there  certainly 
are  some  bad  ones,  as  the  literature  of  field  natural  history 
teems  with  instances  of  their  destructiveness.  To  convince 
the  reader,  some  new  evidence  is  appended,  collected  dur- 
ing this  inquiry. 

"  Red  squirrels,  I  think,  do  fully  as  much  damage  as 
crows.  For  a  number  of  years  I  had  quite  a  colony  of  red 
squirrels  on  my  premises,  and  protected  them,  as  the  family 
liked  to  see  them  around.  But  one  mornino:  there  was  a 
great  commotion  among  the  robins  in  the  yard  ;  I  stepped 
to  the  door  with  gun  in  hand,  expecting  to  find  crows,  but, 
on  looking  closely,  found  a  red  squirrel  at  the  nest,  from 
which  he  soon  started,  carrying  something  in  his  mouth.  I 
fired  at  him,  and  he  dropped  to  the  ground,  and  with  him  a 
young  robin  with  the  head  partly  eaten  ;  and  on  looking  the 
ground  over,  I  found  two  others  in  the  same  condition. 
Since  then  by  observing  closely  I  have  found  them  despoil- 
ing the  nests  of  robins  and  other  birds  of  either  the  eggs  or 
young,  and  shoot  them  on  sight,  as  a  nuisance."  (W.  J. 
Cross. ) 

"  I  was  at  work  in  one  of  my  gardens  when  my  attention 
was  attracted  by  the  cries  of  a  pair  of  thrushes  near  by. 
On  approaching,  I  discovered  a  red  squirrel  sitting  upon 
the  nest,  busily  devouring  their  young.  I  drove  the  little 
rascal  away  with  stones,  but  he  returned  again,  and  had  bit- 
ten the  remaining  birds  before  I  reached  the  nest  again,  it 
being  several  rods  distant.  The  next  day  I  found  nothing 
left  but  the  empty  nest.  The  young  thi'ushes  were  more 
than  half  grown,  and  were  all  destroyed,  undoubtedly  by 
this  same  squirrel."      (Henry  N.  Smith.) 

"There  is  an  apple  orchard  on  the  rear  of  my  place,  and 
during  the  sununcrof  1903  I  was  surprised  to  see  the  robins, 
etc.,  continually  Imilding  new  nests.  They  would  no  sooner 
have  a  nest  finished  and  eggs  laid,  than  they  would  be  at 
work  on  a  new  one,  usually  in  the  same  tree,  the  first  one 

*  "  A  hennit's  wild  friends,"  Mason  A.  Walton,  p.  60. 
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having  been  abandoned  and  the  eggs  missing.  One  day  in 
passing  through  the  orchard  I  saw  some  robins  fluttering  and 
scolding  about  one  of  the  nests,  and,  being  interested,  tried 
to  see  tlie  cause  of  the  troul)le.  I  found  there  was  a  red 
squirrel  sitting  on  the  edge  of  the  nest,  devouring  the  eggs 
as  calml}"  as  possible.  I  had  noticed  previously  that  a  pair 
of  red  squirrels  made  their  home  in  a  hole  in  one  of  the 
trees,  and  saw  that  they  were  undoubtedly  the  cause  of  the 
depleted  nests.  I  killed  the  squirrels,  and  there  was  no 
more  trouble."     (I.  C.  Horton.) 

"  Some  five  years  ago  I  noticed  that  some  species  of  birds 
were  decreasing  in  a  certain  small  piece  of  woodland  that  I 
look  over  pretty  carefully,  and  the  many  rifled  nests  con- 
vinced me  the  red  squirrels  were  doing  the  mischief.  I 
started  a  campaign  after  them,  and  from  that  time  until  the 
present  have  shot  them  on  sight.  During  this  time  have 
caught  them  in  the  act  of  rifling  robins'  and  catbirds'  nests, 
and  with  fledfflino:s  in  their  mouths :  also  found  egg  shells 
around  squirrels'  nests  on  the  ground.  On  one  occasion 
saw  a  pair  of  robins  catch  a  red  squirrel  at  their  nest,  and 
with  the  help  of  others  drive  him  from  it  and  chase  him  to 
cover.  An  eofgf  had  been  taken  from  this  nest,  which  I  found 
on  the  ground  uninjured,  where  he  evidently  dropped  it  in 
flight.  For  some  time  I  had  another  robin's  egg,  dropped 
by  a  red  squirrel,  that  had  been  neatly  punctured  ready  to 
suck."     (F.  C. Dodge.) 

"In  the  spring  of  1896  my  attention  was  first  drawn  to 
the  red  squirrels  robbing  birds'  nests.  In  the  early  morning 
I  have  repeatedly  seen  the  red  squirrels  going  from  tree  to 
tree,  hunting  for  birds'  nests.  If  these  nests  contained 
young  birds,  they  were  taken  out  and  eaten  by  the  squirrels. 
The  birds  around  our  place  decreased  rapidly,  and  the  squir- 
rels increased.  Catbirds,  which  had  begun  to  nest  around 
here  in  numbers,  as  the  locality  apparently  suited  them, 
were  entirely  driven  oflT,  and  no  longer  build  nests  here.  I 
think  it  was  about  four  years  ago  that  we  killed  ofl'  numbers 

of  red   squirrels,  and    the  birds    began    then  to  increase." 

(Amelia  M.  Brastow.) 

"I  have  many  times  seen  red  squirrels  in  the  act  of  rol)- 
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bing  birds'  nests,  and  this  year  saw  a  young  gray  apparently 
at  the  same  trick."     (F.  H.  Kennard.) 

The  foreffoino-  instances  seem  to  establish  the  fact  that 
certain  S(][uirrels  at  least  which  have  acquired  the  habit  of 
molestinor  birds  are  among  their  most  dang-erous  enemies. 
Squirrels  are  ver}"  active,  keen  of  sight,  can  climb  anywhere 
in  a  tree,  and  it  is  difficult  for  a  bird  smaller  than  a  hawk  or 
crow  to  defend  its  nest  against  them.  I  have  seen  a  squirrel 
continually  attempt  to  reach  the  nest  of  a  robin,  although, 
being  assailed  from  all  sides  by  both  robins  and  jays,  it  was 
struck  and  repeatedly  driven  back  toward  the  ground.  In 
courage  and  activity  the  red  squirrel  is  superior  to  the  gray, 
and  is  usuall}^  regarded  as  the  greater  eneni}-  to  birds.  xVt 
Wareham  the  birds  seem  to  regard  both  species  with  equal 
aversion. 

Some  squirrels  have  a  habit  of  cracking  the  skulls  of 
young  birds,  as  they  would  a  nut.  Mr.  F.  H.  Mosher  tells 
me  he  has  observed  this  habit  at  Hyde  Park,  Dutchess 
County,  X.  Y.,  and  also  at  Dartmouth,  Mass.  At  Hyde 
Park  both  red  and  gray  squirrels  were  observed  in  the  act. 
He  saw  the  squirrels  attack  the  young  on  the  nests  on  six 
different  occasions.  The  birds  molested  were  the  chipping 
sparrow,  robin  and  red-eyed  vireo.  The  squirrel  cut  off 
the  head  of  each  3'oung  bird,  dropping  the  bod}^  to  the 
ground,  and  ate  out  the  brains  from  the  skull.  One  day  in 
the  spring  of  1903  he  heard  the  cries  of  robins  at  his  own 
place  in  Dartmouth.  He  saw  a  gray  squirrel  climbing  to  a 
robin's  nest,  and  before  he  could  reach  the  si)ot  the  squirrel 
had  the  head  of  a  young  robin  in  its  mouth.  The  bird  was 
dead  when  he  reached  it.  Gray  sfjuirrels  have  been  the 
culprits  in  each  case  but  one  that  he  has  observed. 

Mr.  Brewster  told  me  that  he  saw  a  wounded  tlu'ush  })ur- 
sued  and  overtaken  by  a  chipmunk,  that  killed  the  bird  and 
was  eating  its  brains  when  he  reached  the  spot.  He  took 
the  bird  from  the  S({uirrel,  but  the  little  animal  was  so  eager 
and  fearless  that  it  would  not  leave,  but  stood  up  trying  to 
reach  the  bird,  like  a  dog  begging  for  a  bone. 

Mr.  H.  H.  Dewey  writes  from  New  Lenox,  Berkshire 
County,  as  follows:   "Last  summer  I  had  occasion  to  ob- 
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serve  a  nest  of  small  yellowbirds  in  a  willow  bush  near 
where  I  milked  my  cows.  One  morning,  as  I  was  milking, 
I  heard  several  of  the  old  Ijirds  makini>-  a  oreat  noise  of  dis- 
tress,  and  on  going  near  the  nest  I  discovered  a  chipmunk 
just  swallowing  one  of  the  young  ones  which  had  been 
hatched  about  three  days.  The  chipmunk  escaped,  and  on 
going  to  the  nest  I  found  only  one  of  the  four  left.  I  heard 
the  cries  of  the  old  ones  early  the  next  morning,  and  on 
hurrying  to  the  nest  I  saw  the  last  young  bird  being  swal- 
lowed whole  by  the  chipmunk,  which  again  made  its  es- 
cape. I  have  for  a  number  of  years  been  suspicious  of  the 
little  animals  doing  great  damage  to  either  the  young  birds 
or  the  eggs,  but  have  never  been  able  to  catch  one  in  the 
act  before." 

It  seems  improbable  that  the  chipmunk  actually  swallowed 
a  young  bird  whole,  but  it  may  have  stowed  it  away  in  its 
large  cheek-pouches,  for  convenience  in  carrjdng  it  off.  It 
is  probable  that  only  certain  individuals  among  squirrels 
molest  birds.  Such  individuals  nmst  be  killed  by  those 
who  would  protect  the  birds. 

The  English  Sparrow. — Many  people  consider  this  the 
most  destructive  of  all  the  natural  enemies  of  birds,  and  it 
may  be  so,  in  and  near  the  cities,  with  the  possible  excep- 
tion of  the  cat.  The  story  of  how  this  bird  was  introduced 
here,  invading  the  cities  and  villages,  destrojang  the  native 
birds  or  driving  them  out  into  the  country,  was  told  long 
ago.*  Much  might  be  added  to  it  from  my  own  experience 
and  that  of  correspondents,  but  lack  of  space  forbids. 
There  are  some  localities  in  the  country  to  which  the  spar- 
row has  not  penetrated,  and  it  has  seemed  to  me  that  it  was 
hardly  holding  its  own  for  the  past  few  years,  especially  in 
eastern  Massachusetts,  where  in  some  sections  sparrows  are 
not  so  numerous  as  in  the  past,  and  the  native  birds  are 
beginning  to  reoccupy  their  old  haunts.  The  information 
gained  in  this  inquiry,  however,  does  not  confh'ui  this  belief, 
for  every   county,   except  Suffolk,  Dukes,   Barnstable  and 

*  "The  English  sparrow  in  North  America,"  Walter  B.  Barrows,  Bulletin  I., 
Division  of  Economic  Ornithology  and  Mammalogy,  United  States  Department 
of  Agriculture. 
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Nantucket,  sends  reports  of  an  increase  of  these  birds.  The 
only  reports  of  an  increase  in  the  cities  come  from  Fitch- 
burg,  Lowell  and  Walthani ;  all  the  rest  come  from  towns, 
and  many  from  the  smaller  and  more  remote  villages.  All 
this  seems  to  indicate  that,  outside  the  larger  cities,  the 
sparrows  are  still  increasing  in  numbers  and  extending  their 
baleful  influence. 

Evidence  recently  submitted  to,  and  published  by,  Mr. 
C.  A.  Reed,  editor  of  "  American  ornithology,"  *  from  cor- 
respondents in  different  parts  of  the  country,  indicates  that 
the  sparrow  is  still  destructive  to  other  birds.  The  spar- 
row is  largely  responsible  for  the  decrease  in  swallows,  mar- 
tins and  wrens.  For  more  than  thirty  years  it  has  driven 
these  and  other  birds  from  their  former  breeding  places, 
torn  down  their  nests  and  killed  them  and  their  young. 
The  tree  swallows  and  martins  have  been  driven  from  the 
bird-houses.  The  nests  of  the  cliff  swallows  have  been  torn 
down  or  occupied  by  the  sparrows.  The  barn  swallows 
have  been  driven  from  the  buildings  they  formerly  occupied, 
and  because  of  this  persecution  the  wrens  have  actually  dis- 
appeared from  the  neighborhood  of  towns  and  villages.  If 
the  sparrow  is  still  increasing  and  spreading  out  into  the 
country,  we  may  look  for  a  continued  decrease  of  swallows 
and  wrens. 

IIcDcAs. — Every  one  will  admit  that  hawks  kill  birds. 
Thirty-four  oliservers  consider  them  seriously  destructive. 
It  is  to  be  noted,  however,  that,  as  in  the  case  of  the  fox, 
the  chief  evidence  is  given  by  gunners.  Nevertheless,  it  is 
probably  true  that,  after  man,  the  great  bird  destroyer, 
birds  are  aniong  the  greatest  enemies  of  birds.  No  other 
animals  can  pursue  birds  through  the  air.  No  others  can 
follow  them  in  their  vast  migrations,  discover  them  so  far 
off,  or  overtake  and  strike  them  so  quickly.  We  must, 
then,  look  among  rapacious  birds  themselves  for  some  of 
the  most  potent  checks  to  bird  increase. 

The  bald  eagle  feeds  mainly'  on  fish,  and  has  little  effect  on 
the  numbers  of  other  birds.  The  red-tailed  hawk  is  not  now 
generally  common.     The  red-shouldered  hawk  seldom  kills 

*  Vol.  4,  No.  5,  May,  ISKH. 
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birds  or  poultry,  but,  living  largely  on  field-mice,  is  believed 
to  be  a  friend  to  the  farmer ;  but  the  goshawk,  duck  hawk, 
Cooper  hawk  and  sharp-shinned  hawk  are  all  bird  slayers. 
Of  these  four,  the  Cooper  and  sharp-shinned  hawks,  being 
most  common,  are  most  destructive.  The  duck  hawk  kills, 
like  the  cat,  for  the  sake  of  killing.  It  pursues  its  prey  on 
the  wing,  rapidly  overtaking  swift-flying  ducks.  Mr.  C.  E. 
Bailey  reports  seeing  a  duck  hawk  overtake  and  strike  three 
teal  in  succession,  and  then  fly  off",  leaving  its  victims  lying 
on  the  water.  Fortunately,  this  hawk  is  rather  rare  in 
Massachusetts.  The  goshawk  is  here  occasionally  in  win- 
ter, but  the  Cooper  hawk  breeds  here,  and  is  still  common, 
locally  if  not  generally.  This  bird,  which  is  sometimes 
known  as  the  partridge  hawk  or  chicken  hawk,  is  a  feath- 
ered pirate.  Swift,  keen  and  daring,  it  is  the  terror  of  both 
birds  and  poultry.  It  is  the  one  bird  of  all  others  to  neu- 
tralize the  local  efibrts  of  the  bird  protectionist.  It  is  par- 
ticularly obnoxious  to  the  farmer,  for,  having  once  tasted 
chicken,  it  continues  its  forays  until  it  is  shot  or  the  chick- 
ens shut  up.  It  will  sometimes  kill  full-grown  fowls,  but 
probably  cannot  carry  them  away.  Its  keen  eye  detects  the 
mother  bird  sitting  on  the  nest.  At  one  swoop  it  snatches 
bird,  nest,  eggs  and  all  in  its  powerful  talons ;  or  it  spies 
the  nestlings,  and  picks  them  up  as  food  for  its  own  young. 
Conspicuous  songsters,  like  the  brown  thrasher,  robin,  wood 
thrush,  rose-breasted  grosbeak  and  scarlet  tanager,  are  swept 
from  their  perches  while  in  full  song  by  this  bold  marauder, 
and  borne  to  its  ravening  brood.  Even  the  crafty  blue  jay 
does  not  always  escape.  As  one  of  these  haAvks  sweeps  into 
a  clearing  and  strikes  its  prey,  every  bird  song  becomes 
hushed.  In  a  moment  sparrows,  warblers,  thrushes,  titmice, 
—  all  the  loquacious,  musical  throng, — find  cover,  or 
crouch  motionless  in  their  hiding  places  in  silent  terror. 
Grim  death  has  been  among  them,  and  it  is  long  before  they 
dare  resume  their  activities.  The  sharp-shinned  hawk  is  a 
miniature  of  the  Cooper  hawk,  although  perhaps  a  trifle 
slimmer  in  build.  It  is  widely  known  as  the  chicken  hawk, 
and  is  strong  and  swift.  It  is  nearly  as  dangerous  to  birds 
as  its  larger  and  stronger  congener.     It  breeds  here,  feeds 
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its  young  on  birds,  and  will  kill  birds  as  large  as  a  jay.  It 
is  often  mobbed  by  jays,  but  not  infrequently  strikes  one 
of  its  tormentors,  when  all  the  rest  %  oif,  leaving  the  hawk 
to  finish  its  victim. 

Probably  most  of  the  birds  now  killed  by  haAvks  in  Mas- 
sachusetts are  struck  down  by  these  two  species.  Some- 
times in  the  fall  these  birds  may  be  seen  in  great  numbers 
migrating  south.  jVIr.  W.  S.  Perry  estimates  that  he  saAv 
at  least  one  thousand,  mostly  sharp-shinned  and  Cooper 
hawks,  going  south  Oct.  10,  1892.  He  watched  them  living 
all  day.  He  estimates  that  each  bird  will  eat  on  the  average 
two  small  birds  each  day,  or  seven  hundred  each  year.  At 
that  estimate,  the  one  thousand  hawks  which  came  within 
the  range  of  his  vision  would  eat  seven  hundred  thousand 
birds  a  year.  I  regard  these  two  birds  and  the  goshawk  as 
the  only  hawks  that  should  be  shot  by  gunners,  most  others 
being  a  positive  benefit,  or  so  rare  as  to  do  little  harm. 

The  pigeon  hawk,  also  a  l)ird  hawk,  is  not  conmion,  and 
the  sparrow  hawk  feeds  chiefly  on  insects.  The  broad- 
winged  hawk  seldom  kills  birds,  and  the  marsh  hawk  feeds 
mainly  on  small  mammals  in  most  localities. 

The  Blue  Jay.  —  The  blue  jay,  a  smaller  cousin  of  the 
crow,  has  a  similarly  unsavory  record,  and  also  merits  it. 
It  attacks  the  eggs  of  birds  from  the  size  of  the  smallest 
sparrow  and  warbler  to  that  of  the  robin.  The  robins,  if  at 
hand,  will  successfully  defend  their  nests ;  but  the  ja}^  will 
watch,  and  sometimes  eventually  appropriates  the  eggs  in 
the  robin's  absence.  The  jay  pays  little  attention  to  the 
screaming  and  protesting  vireos,  but  robs  their  nests  as  un- 
concernedly as  though  the  parent  birds  were  not  present. 
When  jays  have  3'oung  in  the  nest,  they  sometimes  watch 
the  nests  of  the  smaller  birds  very  closely.  Hardly  is  a 
clutch  laid  when  it  disappears,  and  most  of  the  smaller  birds 
lose  at  least  one  set  of  e^<^i^.  I  am  aware  that  many  people 
find  it  hard  to  believe  that  such  a  i)rettv  bird  as  the  blue  jay 
can  be  such  a  rascal ;  therefore,  I  will  not  ask  belief  for  my 
own  assertions  without  producing  evidence  to  support  them, 
for  the  mere  fact  that  twenty-six  observers  believe  the  jay 
to  be  a  destructive  enemy  of  the  smaller  birds  may  not  be 
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considered  sufficient  evidence  on  which  to  condemn  the 
bird. 

"Last  spring  I  was  disturbed  several  mornings  by  an 
outcry  among  the  birds  in  the  trees  near  the  house.  A  pair 
of  blue  jays  were  on  a  marauding  tour,  and  eggs  were  the 
morning's  bill  of  fare."  (Thomas  Allen,  Beruardston, 
Franklin  County . ) 

"The  crows  and  jays  are  destructive  to  the  sparrows, 
robins  and  vireos  that  build  in  our  orchard  beside  the 
house,  where  I  have  a  good  chance  to  see  them.  I  believe 
the  jays  are  about  as  bad  as  the  crows.  Several  robins' 
nests  are  broken  up  in  this  way  every  year,  and  always 
one,  and  generally  two  or  three,  of  each  of  the  others." 
(J.  K.  Burgess,  Dedham,  Norfolk  County.) 

"I  have  a  neighbor  .  .  .  who  has  shot  one  or  two  jays 
in  the  very  act  of  robbing  eggs  from  nests."  (Daniel  Bal- 
lard, Millington,  Franklin  County.) 

"  I  have  seen  blue  jays  repeatedly  sitting  on  the  edge  of 
a  nest,  eating  the  eggs.  This  season  I  found  a  nest  of  a 
Vir'eo  solitat'ius.  ...  I  discovered  a  blue  jay  in  the  act  of 
eating  up  the  eggs.  When  I  went  to  the  nest  there  was 
only  one  left,  and  the  shells  of  tliree  others.  I  have  had  the 
same  experience  this  year  with  the  nest  of  Detuh'oica  vireus. 
I  think  jays  torment  these  birds  worse  than  any  others.  I 
am  convinced  that  jays,  during  nesting  time,  hunt  for  eggs 
with  great  skill  and  regularity."  (John  E.  Thayer,  Lan- 
caster, Worcester  County.) 

Colonel  Thayer  also  writes  of  Mr.  William  Brewster's 
experience.  This  Mr.  Brewster  has  told  me  of  personallj^. 
The  methodical  manner  in  which  the  jays  investigated  the 
nests  of  other  birds  day  after  day,  and  destroyed  the  eggs, 
has  convinced  him  of  their  destructiveness.  He  says  :  "I 
do  not  consider  that  owls,  hawks  (except  the  Cooi)er  and 
sharp-shinned),  sijuirrels,  Aveasels  or  even  foxes  do  any 
serious  harm.  The  blue  jay  does  very  much  harm  to  the 
smaller  birds  by  eating  their  eggs ;  and  the  crow  is  also 
harmful  in  the  same  way,  but  to  a  less  degree,  according  to 
my  experience." 

Mr.  S.  J.  Harris  of  East  Dedham,  Norfolk  County,  speaks 
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of  his  experience  with  jays  as  folh)Ws  :  "Of  course  the  old 
robins  would  fight  the  jays  away  for  a  while,  but  they  would 
come  right  back  again.  1  have  known  of  a  bluebird's  nest 
with  four  or  five  eggs  in  it  being  robbed  by  jays,  for  I  came 
along  in  time  to  hear  the  scrimmage,  and,  on  seeing  the  blue 
jay  in  the  bluebird's  nest,  with  the  bluebirds  screaming  and 
flying  at  the  jay,  I  went  and  found  all  the  eggs  broken,  and 
the  ja}'^  had  eaten  the  insides." 

Olds. — Owls  certainly  kill  some  birds,  but  the  number 
they  take  is  ordinarily  so  small  in  proportion  to  the  noxious 
mammals  and  insects  they  destroy  that  they  are  believed  to 
be  among  the  most  useful  of  birds.  It  is,  however,  rather 
amusing  to  hear  one  friend  of  the  screech  owl  defending  it 
from  the  charge  of  killing  small  birds,  and  asserting  that  it 
lives  on  mice  and  insects,  while  another  says  that  it  is  most 
useful  because  it  destroys  so  many  English  sparrows.  I 
have  known  a  screech  owl  to  kill  a  flicker,  occupy  its  nest 
and  make  a  meal  of  the  owner.  Owls  kill  many  mice, 
shrews,  squirrels,  rabbits  and  other  small  manmials,  and  a 
few  birds.  The  larger  species  probably  kill  some  game 
birds.  The  owls  are  not  so  destructive  to  birds  as  either 
hawks  or  crows.  Were  they  exterminated,  we  should  miss 
them  sadly.  The  quavering  Avail  of  the  screech  owl  at  even- 
ing is  one  of  the  characteristic  sounds  of  our  orchards  and 
woodlands  ;  it  is  becoming  altogether  too  rare  in  some  local- 
ities. The  booming  hoot  of  the  horned  owl,  now  seldom 
heard,  gives  warning  of  the  approach  of  the  most  dangerous 
owl  of  our  woods.  It  kills  many  hares,  or  so-called  rabbits, 
mice  and  rats,  and  is  in  this  respect  a  friend  to  the  farmer. 

Weasels.  —  Only  seventeen  people  complain  of  the  Aveasel, 
and  much  of  the  evidence  against  it  is  that  of  killing  chickens. 
I  have  for  years  heard  the  statement  made  that  weasels  were 
very  destructive  to  game  birds.  I  have  followed  them  for 
miles,  and  watched  them  Avhencver  I  could.  I  have  written 
many  letters  to  pc()i)lc  who  regard  them  as  destructive,  but 
the  nearest  thing  to  evidence  against  them  that  has  come  to 
me  yet  is  contained  in  the  folloAving  notes. 

Mr.  Thomas  Allen  of  Bernardston  says:  "Weasels  are 
too  sly  and  quick  in  movement  to  be  caught.     The  bird  with 


512  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

small,  clean-cut  teeth  niark.s  in  the  neck  or  under  the  Aving 
is  proof  of  this  enem}^" 

Mr.  H.  B.  Bigelow  of  Cohasset  writes:  "Weasels  kill 
some  small  birds,  principally  sparrows,  along  stone  Avails 
and  hedge  rows,  where  I  have  found  several  carcasses,  prin- 
ci})ally,  however,  English  sparrows.  In  Milton  I  saAv  a 
weasel  stalk  an  English  sparroAV  along  a  stone  Avail.  They 
are  said  to  destroy  some  quail." 

Weasels  are  remarkably  savage  and  bloodthirstj-  animals, 
but  seem  to  feed  mostly  on  mice,  shreAvs  and  moles,  for 
Avhich  they  hunt  daily.  When  hunting  they  quarter  over 
the  ground  nmch  more  closely  than  does  the  fox,  therefore 
they  are  more  likely  to  stumble  on  the  nests  of  birds.  An 
animal  which  can  kill  six  fowls  in  a  night,  as  I  have  known 
a  weasel  to  do,  Avould  easily  kill  a  sitting  grouse  or  any 
smaller  bird  which  it  could  surprise  on  its  nest  at  night. 

The  weasel  is  very  brave  and  actiA^e.  Weasels  occasion- 
ally attack  even  human  beings.  There  is  an  old  story  of 
an  English  girl  who  was  found  dead  on  a  moor,  her  body 
partly  eaten  by  a  party  of  weasels.  I  was  once,  Avhen  a 
boy,  attacked  by  ten  of  these  creatures.  They  made  the 
occasion  quite  interesting  for  me  for  some  minutes,  and  by 
reason  of  their  great  activity  all  but  one  escaped  unharmed. 

Mr.  John  Burroughs  has  observed  that  weasels  can  climb 
trees.*  This  makes  them  much  more  formidable  enemies  to 
birds  than  they  otherAvise  would  be,  but,  as  their  vision  is 
not  particularly  acute,  and  as  they  rely  largely  on  scent, 
they  are  likely  to  be  often  at  fault.  Fortunately,  they  are 
not  common,  but  I  have  never  seen  any  explanation  for 
their  comparative  scarcity.  They  liaA  e  many  young  and  few 
enemies,  although  the  larger  haAvks  and  owls  get  some  of 
them.  They  can  escape  the  fox  by  climl)ing  or  hiding. 
Weasels  are  not  often  shot,  and  traps  are  seldom  set  for 
them,  but  they  are  often  caught  in  traps  set  for  other  ani- 
mals. 

It  is  quite  possible  that  these  bloodthirsty,  raA^enous  crea- 
tures are  cannibals.  Other  carnivorous  animals,  such  as 
predaceous  beetles,  owls  and  avoIvcs,  are  cannibalistic.     Mr. 

*  "  Squirrels  and  other  fur  bearers,"  John  Burroughs,  p.  87. 
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Burroughs  records  that  when  a  pair  of  weasels  was  kept  in 
captivity,  one  killed  and  ate  the  other,  picking  the  bones 
clean.*  Their  cannibalistic  tendencies  and  the  work  of  the 
trapper  may  account  for  their  comparative  scarcity. 

^rJie  Mink.  — Minks  feed  along  water  courses,  where  they 
kill  a  water-fowl  now  and  then.  They  also  make  excursions 
overland,  killing  mice,  as  does  the  weasel.  At  times  they 
kill  many  domestic  fowls  and  some  birds.  Mr.  Brewster 
has  recorded,  in  "Bird-lore,"  the  almost  complete  destruc- 
tion of  a  colony  of  bank  swallows  by  one  or  more  minks, 
Mr.  H.  B.  Bigelow  says  :  "Minks  kill  few  if  any  quail  or 
partridges,  but  a  good  many  ducks  on  the  marshes.  I  have 
found  black  ducks,  evidently  killed  and  partly  eaten  by 
them."  Their  fur  is  valuable  now  ;  they  are  trapped  much, 
so  they  are  rather  rare,  which  is  fortunate  for  birds  and 
poultry. 

The  /Skunk.  —  The  skunk  is  a  sluggish  and  rather  stupid 
animal,  l)ut  knows  enough  to  steal  young  chickens  from  under 
the  mother  at  night.  When  a  boy  I  once  surprised  a  skunk 
apparently  eating  some  grouse  eggs,  while  the  bird  hovered 
round,  afraid  to  come  to  close  quarters.  Wishing  to  inter- 
rupt the  proceedings,  I  undertook  to  investigate,  but  was  so 
warmly  received  by  the  undaunted  animal  that  it  was  soon 
left  in  undisputed  possession  of  its  ill-gotten  meal.  Prob- 
ably the  injury  done  by  skunks  to  birds  has  been  exagger- 
ated. While  occasionally  they  may  stumble  on  a  nest  of 
eggs  or  young  birds,  they  are  too  slow  to  pursue  and  over- 
take any  bird  that  is  able  to  use  its  wings  or  legs.  I  have 
seen  forty  fowls  roosting  two  and  one-half  feet  from  the 
ground  in  safety,  while,  night  after  night,  skunks  came  and 
ate  refuse  from  the  ground  in  the  same  coop. 

Hunters,  finding  the  nest  of  a  game  bird  despoiled  of  its 
contents,  are  very  likely  to  attribute  it  to  a  skunk,  without 
sufficient  evidence.  Most  people  who  have  been  nmch  in 
the  woods  believe  that  skunks  eat  many  birds' and  turtles' 
eggs;  but  thus  far  I  have  been  able  to  iiiid  but  one  man 
who  has  seen  the  skunk  eating  birds'  eggs.  This  may  be 
mainly  because  the  skunk  usually  hunts  at  night;  but  Mr. 


*  "  Squirrels  and  other  fur  bearers,"  John  Burroughs,  p.  87. 
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Martin  L.  Sornborger  writes  from  Haydenville  that  he  has 
actually  seen  the  skunk  eating  the  eggs  in  a  grouse's  nest. 
He  also  says  he  has  found  the  remains  of  young  birds  in  the 
stomachs  of  some  skunks  that  he  has  examined. 

OfJier  Minor  Enemies.  —  Three  observers  each  report 
snakes,  })heasants  and  orioles  as  destructive  to  young  birds. 
The  black  snake  is  a  deadly  enemy  to  birds,  and  eats  the 
young  in  nests  both  on  the  ground  and  in  trees.  Other 
species  of  snakes  are  probably  less  destructive. 

The  introduced  pheasant  i^PJiasianus  torquatus)  is  reported 
as  killing  young  chickens  and  game  birds,  but  the  evidence 
against  it  is  circumstantial,  and  not  very  strong. 

Orioles  are  reported  as  tearing  down  the  nests  of  other 
birds  and  destroying  the  eggs, — a  trick  of  which  a  few 
individuals  are  undoubtedly  guilty. 

Raccoons,  being  nocturnal,  omnivorous  and  fair  climbers, 
are  probably  destructive  wherever  they  are  common  ;  but 
there  is  little  evidence  against  them  as  destroyers  of  birds,  and 
they  are  no  longer  numerous  in  many  parts  of  this  State. 

A  Discussion  of  Some  Suggestions  for  the  Better 
Protection  of  Birds. 
In  reply  to  the  request  to  suggest  means  for  the  better 
protection  of  birds,  several  hundred  suggestions  were  re- 
ceived, which  may  be  classed  under  forty-six  different 
heads.  Those  Avhich  appear  to  be  of  sufficient  importance 
to  merit  discussion  are  arranged  below,  and  for  convenience 
classed  under  four  principal  heads. 

1.     Suggestions  regarding  Education  and  Moral  Suasion. 


Proposed  Mbasurk. 


Number 
advocating  it. 


Educate   tlie  children    in    regard    to   birds,   and    interest 

them  in  their  lives. 
Arouse  an  interest  in  the  pul)lic  generally  in  these  matters, 

Arouse  the  Massachusetts  ]>atrons  of  husbandly  to  act  on 

l)ird  protection. 
Form  tdubs  under  the  auspices  of  the  League  of  Anunlcan 

Sportsmen. 


26 
1 
1 
1 
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2.     Suggestions  regarding  the  Enactment  and  Enforcement  of  Legisla- 
tion to  regulate  Shooting. 


Proposed  Measure. 


Number 
advocating  it. 


(«)   General  Measures. 
Eniorce  the  laws  now  on  the  statute  books. 

Demand  more  stringent  laws,  ...... 

License  all  shooters,         ....... 

Establish  a  close  season  on  all  game  birds  for  three  years, 

Establish  a  close  season  on  all  game  birds  for  five  years, 

Establish  a  close  season  on  all  game  birds  for  ten  years,  . 

Shorter  open  seasons,       ....... 

Stop  all  spring  shooting,  ...... 

Prohibit  the  use  of  bird  dogs,  ...... 

Have  owners  of  land  post  notices  forbidding  trespassing. 

Prevent  sale  of  all  game  birds,         .... 

Stop  all  collecting  for  scientific  purposes, 

Provide  heavier  penalties,         ..... 

Limit  the  number  of  birds  to  be  taken  in  a  day. 

Forbid  all  shooting  by  aliens,  ..... 

Forbid  use  of  all  live  decoys,  ..... 

Regulate  bird  shooting  in  the  Soutliern  States, 

Forl)id  all  bird  shooting  by  l)oys,     .... 

Forbid  use  of  automatic  guns,  .... 

(6)    Meastires  relating  to  the  Fish  ami  Game  Commission 
Larger  appropriations  for  the  commission, 

Appoint  more  paid  deputies,     ..... 

A  law  giving  tht;  right  of  search  without  warrant,    . 


25 
10 
10 
6 
3 
3 
4 
5 
5 
4 
3 
3 
2 
2 
2 
2 
2 
1 
1 

6 
19 
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3.     Suggestions  regarding  Bounty  Legislation. 


Proposed  Measure. 

Number 
advocating  it. 

Offer  State  bounty  on  the  heads  of  cats,    .... 

20 

Offer  State  bounty  on  the  heads  of  foxes, 

16 

Offer  State  boimty  on  the  heads  of  crow.~!. 

11 

Offer  State  bounty  on  the  heads  of   hawks,   or  certain 

hawks. 
Offer  State  bounty  on  the  heads  of  English  spaiTows, 

10 
10 

Offer  State  bounty  on  the  heads  of  owls,  .... 

8 

Offer  State  boiinty  on  the  heads  of  weasels. 

8 

Offer  State  bounty  on  the  heads  of  skunks, 

7 

Encourage  in  every  way  the  him  ting  of  birds'  natural 
enemies. 

3 

Miscellaneous  Suggestions . 


License  cats,    ...... 

Kill  off  the  jays,       ..... 

Kill  off  the  red  squirrels. 

Put  bells  on  cats,     ..... 

Confine  cats  when  birds  are  learning  to  fly, 

Put  wire  collars  on  trees,  to  keep  off  cats. 

Plant  food  i)lants  and  shelter  plants  for  birds. 

Give  better  protection  from  forest  fires,    . 

Establish  State  reservations  where  birds  will  be  protected, 

Ajipoint  judges  who  will  fine  people  for  illegal  shooting. 

Prevent  spraying  trees,    ....... 

Stop  immigration  from  Italy,    ...... 

Protect  birds  from  English  sparrow,         .         .         .         . 


11 
5 
4 
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Educational  Work. 
We  must  awaken  an  enlightened,  all-pervading  public 
sentiment  in  favor  of  bird  protection  ;  then  there  will  be  no 
difficulty  in  enacting  legislation  and  taking  measures  which 
will  prevent  the  extirpation  of  our  native  species  of  birds. 
Until  this  is  done,  all  laws  for  the  protection  of  birds  will 
be  more  or  less  inoperative  ;  no  law  will  be  generally  re- 
spected or  can  be  fully  enforced.  The  citizen  must  under- 
stand that  the  bird  is  the  property  of  the  State,  and  must 
take  a  lively  interest  in  its  preservation,  guarding  its  exist- 
ence as  he  would  that  of  his  own  domesticated  animals. 
He  should  also  have  an  abiding  interest  in  its  life,  its  propa- 
gation, its  food  and  its  enemies.  Such  an  interest  must  be 
awakened  first  in  the  school  children,  for  every  sane,  nor- 
mal child  has  the  instincts  of  a  naturalist.  Children  should 
be  taught  not  to  skin  birds  or  collect  their  eggs,  but  to 
build  bird-houses,  furnish  materials  for  building  nests,  feed 
birds,  and  atti-act  them  about  the  home.  They  should  be 
taught  the  usefulness  of  birds  as  destro^'crs  of  injurious  in- 
sects and  noxious  mammals.  They  should  be  taught  also  to 
plant  shrubs  and  trees  that  will  furnish  the  birds  food  and 
protection.  It  is  noticeable  that  twenty-six  people  suggest 
that  children  be  taught  to  value  birds.  The  importance  of 
this  measure  is  becoming  generally  appreciated.  The  fact 
that  so  many  observers  have  reported  the  slaughter  of  birds 
by  bovs  with  guns  and  air  rifles,  and  the  collecting  of  birds' 
eggs  by  children,  indicates  that  bird-study  is  not  properly 
taught  among  the  children  in  some  localities.  Many  ob- 
servers report,  however,  that  in  their  sections  there  is  little 
birds-egging  or  shooting  of  birds  by  boys ;  and  it  seems  to 
be  quite  genei^Uy  believed  that  this  is  due  to  an  increased 
interest  in  the  living  birds,  caused  by  such  influences  as  the 
work  of  the  Audul)on  Society,  and  that  of  the  Society  for 
the  Prevention  of  Cruelty  to  Animals,  by  nature  study  in 
the  schools,  by  humane  education  and  by  a  general  public 
interest  in  these  subjects.  No  one  can  deny  that  a  great 
change  in  public  sentiment  regarding  birds  already  has 
bcuun. 
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The  reduction  in  the  amount  of  native  birds"  feathers 
worn  as  milliner}'  ornaments  and  the  falling  off  in  the  traf- 
fic and  business  of  taxidermists  are  among  the  visible  results 
of  the  change  of  sentiment,  which  has  been  wrought  largely 
through  the  influence  of  the  Audubon  Society. 

An  increased  interest  in  animated  nature  wa>s  aroused  and 
fostered  more  than  twenty-five  years  ago  in  the  State  by  the 
Boston  Society  of  Natural  History  and  the  Worcester  Nat- 
ural History  Society.  Nature  study  has  grown  in  popu- 
larity in  many  States  ever  since.  Massachusetts  has  kept 
well  on  the  crest  of  the  great  wave  of  interest  in  animated 
nature  which  has  swept  over  the  country.  This  movement 
will  result  in  lamentable  failure,  unless  it  protects  from  ex- 
tir})ation  those  plants  and  animals  the  study  of  which  is  one 
of  its  chief  reasons  for  existence.  The  work  of  the  Ameri- 
can Ornithologists'  Union  has  accomplished  more  for  the 
protection  of  sea  birds  and  shore  birds  on  their  breeding 
grounds  than  that  of  any  other  organization.  It  is  due  to 
this  work  that  gulls,  terns,  other  sea  birds  and  shore  birds 
breeding  along  both  coasts  of  the  United  States  have  been 
saved  from  decimation  or  extirpation  at  the  hands  of  gun- 
ners, milliners,  hunters  and  eggers.  This  work  has  now 
been  transferred  to  the  recently  organized  National  Associa- 
tion of  Audul)on  Societies. 

Every  member  of  the  State  Board  of  Agriculture,  every 
branch  of  the  League  of  American  Sportsmen,  every  nat- 
ural history  club  or  society,  every  Agassiz  chapter,  every 
grange  of  the  Patrons  of  Husbandry,  every  sportsmen's 
organization,  should  give  active  support  to  all  measures  that 
will  help  to  maintain  or  increase  the  numbers  of  useful  in- 
sectivorous birds,  game  birds,  shore  birds  and  wild  fowl, 
and  all  should  hold  up  the  hands  of  the  United  States  Bio- 
logical Survey  in  securing  consistent  State  laws  to  protect 
the  birds  during  their  migrations  both  north  and  south. 
The  publication  and  distribution  of  literature  regarding  the 
usefulness  of  birds  and  the  necessity  for  their  protection 
should  be  undertaken  by  all  such  societies.  The  public  press 
can  help  much  by  printing  short  articles  on  these  subjects. 
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Suggestions  regarding  the  Enactment  and  Enforcement  of 
Legislation  against  Excessive  Hunting  and  Shooting. 

Twenty-five  correspondents  urge  the  enforcement  of  the 
laws  now  on  the  statute  books  as  the  sovereign  remedy  for 
all  ills  now  apparent.  These  statutes  are  certainly  wise  in 
the  main,  but  some  of  them  are  not  sustained  by  public  sen- 
timent, and  therefore  are  not  respected.  Such  is  the  law 
forbidding  Sunday  fishing.  Sunday  hunting  also  is  quite 
freely  indulged  in,  in  localities  where  the  deputies  of  the 
Fish  and  Grame  Commission  are  not  at  hand  to  enforce  the 
law.  Local  authorities  do  little  to  enforce  the  game  laws. 
Leo^islatures,  while  2:ivino;  fish  and  erame  commissions  full 
authority  to  enforce  the  law,  usually  hamper  its  enforcement 
by  granting  inadequate  appropriations ;  so  that  such  commis- 
sions are  obliged  to  depend  much  on  the  services  of  unpaid 
officers,  who  can  devote  comparatively  little  time  to  their 
ungracious  and  thankless  task.  Notwithstanding  this  handi- 
cap, the  ofiicers  of  the  Massachusetts  Fish  and  Game  Com- 
mission secured  Hfty-five  arrests  in  1904  for  infractions  of 
the  Sunday  law.  The  fines  paid  amounted  to  six  hundred 
and  ten  dollars,  and  only  nine  cases  were  discharged  or  filed. 

Notwithstanding  the  fact  that  the  Massachusetts  commis- 
sioners have  been  very  efficient,  and  are  now  enforcing  the 
law  better  than  ever  before,  fifty-eight  persons  report  that 
the  laws  are  either  indifferently  enforced,  or  not  enforced  at 
all,  in  their  sections  ;  fifty-seven,  however,  report  that  they 
are  well  enforced  ;  thirty-two  say  "fairly  well;"  and  nine- 
teen "as  well  as  possible  under  the  circumstances."  Some 
report  that  the  laws  are  "respected"  in  many  of  tlic  country 
towns.  The  farming  population  of  Massachusetts  is  gen- 
erally a  law-abiding  class  ;  but  the  laws  would  be  better 
respected  if  better  known.  If  every  farmer  in  the  Com- 
monwealth could  have  mailed  to  him  a  printed  copy  of  the 
bird  and  game  laws,  there  would  be  fewer  infractions  of 
these  statutes  by  the  rural  population.  Probably  not  one 
person  in  ten  knows  these  laws.  All  hoj)e  of  any  better 
enforcement  of  the  bird  laws  by  this  connnission  lies  in  the 
direction  of  making  the  force  of  wardens  larger  and  more 
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efficient.  The  Fish  and  Game  Commissioners  are  autliorized, 
empowered  and  directed  to  enforce  the  fish  and  game  laws 
of  the  State;  this  they  are  now  doing  as  well  as  they  can, 
with  the  limited  means  at  their  command. 

Six  reports  advocate  giving  tlie  officers  of  the  commission 
a  right  to  search  suspected  persons  in  the  field  without  pro- 
curing a  warrant.  Such  an  enactment  may  not  be  constitu- 
tional, but  is  greatly  needed.  Every  citizen  who  believes 
in  the  protection  of  our  game  birds  and  song  birds  should 
favor  such  a  law.  It  would  help  greatly  to  stop  ferreting, 
killing  game  birds  out  of  season,  and  the  shooting  and  trap- 
ping of  the  smaller  birds  by  boys  and  foreigners. 

A  large  number  of  correspondents  demand  more  stringent 
laws  than  those  now  on  the  statute  books.  A  close  season 
of  from  three  to  ten  years  on  all  game  birds,  ducks  and 
shore  birds,  as  advocated  by  twelve  correspondents,  would 
undoubtedly  help  the  birds  ;  this  is  the  only  certain  waj'  to 
check  the  extirpation  of  the  shore  birds.  But  this  plan 
might  be  opposed  by  nearly  all  sportsmen  and  shooters 
generally,  and  there  is  little  hope  of  its  adoption  until  such 
time  as  the  danger  of  exterminating  the  birds  shall  become 
patent  to  every  one.  Shorter  open  seasons  no  doubt  would 
help ;  but,  unless  the  season  is  made  of  uniform  length  for 
all  game  birds,  it  is  rather  ineffectual  to  shorten  the  season 
on  one  species,  for  when  men  are  in  the  field  with  guns  in 
their  hands,  all  game  birds  will  be  shot. 

Five  correspondents  advise  tJie  stopping  of  all  sparing 
shooting.  This  is  the  most  important  measure  yet  proposed 
Avhich  seems  to  have  anj'  hope  of  success.  If  all  spring 
and  summer  shooting  could  he  stopp)ed  throughout  the  United 
States  and  Canada,  we  should  bo  nearer  the  solution  of  the 
problem  of  bird  protection  than  we  shall  be  likely  soon  to 
get  in  any  other  way.  The  laws  of  Massachusetts  already 
protect  the  partridge,  woodcock,  quail,  wood  duck,  black 
duck,  teal,  plover,  snipe,  rail  and  marsh  or  beach  birds  in 
spring;  but  plover,  snipe,  rail  and  marsh  or  beach  birds 
may  be  killed  after  July  15.  This  summer  shooting  must 
be  stopped  eventually.  The  river  ducks  should  all  have  the 
same  protection  in  spring  that  is  now  given  to  black  duck, 

\ 
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Avood  duck  and  teal ;  and  it  would  be  wise  to  forbid  all 
spring  and  summer  shooting  of  water-fowl.  A  moderate 
amount  of  shooting  in  the  fall,  after  the  birds  have  bred, 
does  not  reduce  their  average  numbers  perceptibly  from 
year  to  year ;  but  spring  shooting  tends  toward  extermi- 
nation. 

When  we  have  done  what  remains  to  be  done  in  Massa- 
chusetts, some  influence  must  be  brought  to  bear  on  other 
States ;  for,  if  the  birds  are  shot  on  their  way  north 
through  the  southern  and  middle  States,  and  also  in  Nova 
Scotia  and  Newfoundland,  protection  here  will  have  only 
partial  results.  The  Province  of  Quebec  protects  shore 
birds  in  spring  in  most  of  her  territory  ;  but  Nova  Scotia 
laAvs  now  give  shore  birds,  except  snipe,  no  spring  protec- 
tion. New  Brunswick  protects  them  on  a  large  part  of  her 
coast.  All  the  New  England  States  excepting  Rhode  Island 
now  prohibit  the  shooting  of  shore  birds  during  one  or 
more  of  the  spring  months,  but  the  laws  of  the  different 
States  do  not  coincide.  Massachusetts  leads  the  New  Eng- 
land States  by  protecting  practically  all  shore  birds  in 
spring.  New  York  protects  them  in  spring  and  summer. 
New  Jersej^  protects  shore  birds  from  January  1  to  May  1. 
Maryland  and  Delaware  give  them  no  adequate  spring  pro- 
tection. Virginia  protects  most  of  the  shore  birds  in  spring. 
In  New  Hanover  County,  North  Carolina,  shore  birds  may 
be  shot  from  September  1  to  April  1 .  In  South  Carolina, 
Georgia  and  Florida  they  arc  practically  unprotected. 

If  the  laws  of  all  these  States  could  be  so  amended  as  to 
prevent  any  shooting  of  the  shore  birds  from  January  1  to 
September  1,  we  might  expect  to  see  a  resultant  increase 
among  those  birds  which,  like  the  black-bellied  i)lover, 
migrate  mainly  uj)  and  down  the  coast.  Such  a  hiAV,  how- 
ever, would  not  greatly  affect  such  species  as  the  Eskimo 
curlew,  the  golden  ])]over  and  the  Bartramian  sandpi})er 
or  upland  plover,  which  migrate  north  through  the  in- 
terior, as  the  abundance  of  these  birds  is  governed  to  a 
considerable  extent  by  the  amount  of  spring  killing  done  in 
the  Mississippi  valley  States.  Some  States  in  this  region 
give  these  s[)ecies   no  protection  in  the  spring.      The  laws 
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of  WiscousiM,  Louisiana,  Michigan,  Minnesota,  Missouri  and 
Ohio,  however,  now  protect  plover  eitlier  partially  or 
Avholly  from  spring  shooting. 

In  regard  to  legislating  against  spring  duck  shooting, 
Massachusetts,  in  protecting  only  wood  duck,  black  duck 
and  teal,  from  March  1  to  September  1,  is  already  be- 
hind New  Hampshire,  Vermont,  Ohio,  Michigan,  Wiscon- 
sin and  Minnesota;  for  these  States  prohibit  all,  or  nearly 
all,  duck  shooting  during  most  of  the  winter  and  spring 
months.  New  Brunswick  prohibits  the  shooting  of  wood 
duck,  black  duck,  Brant,  teal  and  geese  between  Decem- 
ber 2  and  September  1.  Nova  Scotia,  however,  protects 
only  "  blue- winged  duck,"  teal  and  wood  duck  in  spring. 
The  Province  of  Quebec  protects  all  wild  duck  except 
sheldrake  in  much  of  her  territory  from  March  1  to  Sep- 
tember 1,  while  Ontario  sets  an  example,  which  we  may 
well  follow,  by  protecting  all  ducks  from  December  16  to 
September  1.  Newfoundland,  Maine,  New  Hampshire, 
New  York  and  Georgia  protect  either  some  or  all  ducks, 
beginning  at  a  date  before  April  1.*  With  the  exception  of 
the  States  named,  not  any  Atlantic  Coast  State  or  Gulf  State 
protects  ducks,  except  wood  duck  in  Virginia  and  Louisi- 
ana, before  the  first  of  April. f  If  all  ducks  and  shore 
birds  which  migrate  south  could  be  protected  there  and 
along  their  routes  of  migration  after  the  first  day  of  Janu- 
ary, and  also  throughout  the  spring  and  summer,  both  in 
migi'ation  and  on  their  breeding  grounds,  it  seems  probable 
that  the  diminution  in  their  numbers  might  be  checked.  If 
all  organizations  interested  in  the  protection  of  birds  or 
game  would  work  together  for  this  end,  it  might  be  accom- 
plished. 

The  prohibition  of  the  iise  of  bird  dogs,  if  it  were  possible, 
would  undoubtedly  save  many  birds,  for  some  men  would 
be  unable  to  find  birds  were  it  not  for  their  dogs.  But  dogs 
will  be. used  so  long  as  birds  are  shot  for  sport  or  market. 
They  ought,  however,  to  be  confined  during  the  breeding 

*  Fanners'  Bulletin  No.  207,  "  Game  laws  for  1904,"  by  T.  S.  Palmer,  Henry 
Oldys  and  R.  S.  Williams,  Jr.,  of  the  Biolooical  Survey,  United  States  Depart- 
ment of  AETvioulture. 

t  This  apjilies  also  to  certain  counties  of  North  Carolina  and  Alabama. 
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season  of  the  birds,  that  they  may  liave  no  opportunity  to 
destroy  the  eggs  or  young. 

Posting  Land.  —  Owners  of  land  will  accomplish  little  in 
the  way  of  bird  protection  by  merel}^  posting  notices  forbid- 
ding trespassing  or  shooting,  for  man}-  shooters  pay  little 
attention  to  such  notices.  They  are  useful,  however,  Avhere 
there  is  a  man  to  patrol  the  land  posted,  and  see  that  shoot- 
ers keep  off,  for  notices  define  the  limits  of  the  guarded 
land,  and  serve  as  a  warning  to  all  trespassers. 

The  prevention  of  the  sale  of  all  game  birds  taken  in  the 
State,  which  is  advocated  by  three  persons,  is  a  wise  meas- 
ure, and  one  which  must  be  undertaken  sooner  or  later, 
unless  other  measures  are  adopted  to  save  the  game.  The 
amount  of  native  game  marketed  here  has  greatly  de- 
creased already.  Our  marketmen  are  now  obliged  to  send 
to  Europe,  the  Antilles  and  other  regions  to  secure  a  supply 
of  game  for  home  consumption.  Over  forty  States  and 
Territories  already  prohibit  the  sale  of  either  a  part  of  or 
all  the  game  taken  within  their  limits.  All  the  British 
North  American  Provinces  prohibit  the  sale  of  certain  ani- 
mals or  game  birds,  or  both.  Massachusetts  is  behind  the 
leaders  in  this  movement.  She  must  eventually  stand  with 
Arkansas,  Colorado,  Hawaii,  Michigan,  Minnesota  and 
Texas,  which  forbid  the  sale  of  all,  or  nearly  all,  birds 
protected  by  the  laws.  Eventually  poultry  and  pigeons,  or 
artificially  propagated  game  birds,  and  water-fowl,  raised  by 
our  farmers  and  poultrymen,  probal)ly  will  largely  take  the 
place  in  our  markets  so  long  filled  by  wild  game  birds. 

Heavier  penalties  for  infractions  of  the  game  laws  might 
be  provided,  and  perhaps  would  cause  them  to  be  more  gen- 
erally respected. 

A  law  limiting  the  number  of  birds  to  be  taken  in  a  day 
is  in  force  in  several  States,  and  may  be  of  some  service 
with  conscientious  sportsmen,  but  it  is  difiicult  of  enforce- 
ment. 

To  forbid  the  use  of  live  decoys  would  help  to  protect  the 
water  birds.  The  arguments  for  such  a  law  will  apply  with 
less  force  to  decoys  of  all  kinds  ;  but  there  arc  many  diffi- 
culties in  the  way  of  enacting  or  enforcing  such  laws. 
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The  use  of  the  automatic  gun  should  be  prohibited.  No 
one  who  regards  the  protection  of  game  as  important  should 
ever  use  one. 

Those  Avho  wish  to  forbid  all  shooting  hy  hoys  and  aliens 
are  right ;  unquestionably  this  should  be  done.  There 
should  be  an  age  limit  for  shooters,  and  the  aliens  who, 
boylike,  shoot  at  nearly  every  wild  thing  they  see,  should 
be  stopped  from  carrying  arms  altogether. 

Hunting  Licenses.  —  Possibly  both  these  classes  might  be 
shut  out  largely  by  licensing  all  shooters.  Apparently  the 
license  has  now  come  to  this  country  to  stay.  In  a  recent  bul- 
letin, entitled  "Hunting  licenses,  their  history,  objects  and 
limitations,"*  Dr.  T.  S.  Palmer  of  the  United  States  Bio- 
logical Survey  gives  a  history  of  the  hunting  license  in  this 
and  foreign  countries.  The  license  not  only  furnishes  money 
for  the  enforcement  of  the  law  by  paid  wardens,  but  it  also 
increases  the  interest  of  the  citizen  in  its  enforcement.  A 
man  who  has  paid  a  liberal  license  fee  is  not  likely  to  encour- 
age others  in  huntinsj  without  a  license.  The  amount  re- 
ceived  from  licenses  may  be  considerable.  Maine  collected 
last  year  more  than  twenty-five  thousand  dollars ;  Wiscon- 
sin, ninety  thousand  dollars  ;  and  Illinois,  nearly  one  hun- 
dred thousand  dollars.  Massachusetts  could  never  hope  to 
reach  these  figures,  but  she  might  succeed  in  preventing 
hunting  or  shooting  by  many  non-citizens  and  non-residents 
through  a  high-license  system  discriminating  against  them. 
Here,  however,  we  are  met  by  the  objection  that  such  an 
act  would  be  unconstitutional ;  but  this  is  a  question  to  be 
decided  by  the  courts.  The  imposition  of  a  license  is  noth- 
ing new.  One  of  the  earliest  license  laws  passed  in  this 
country  was  enacted  in  Virginia  in  April,  1691.  In  the 
early  part  of  our  history  such  laws  were  few  and  perhaps 
unnecessary ;  but  within  the  last  twenty-five  years  their 
necessity  seems  to  have  become  apparent,  and  within  ten 
years  their  number  has  increased  rapidly.  They  are  now 
in  force  in  thirty-five  States  and  Territories  in  this  country, 
and  also  in  the  seven  provinces  of  Canada.     Many  foreign 

*  Bulletin  No.  19,  United  States  Department  of  Agriculture,  Division  of  Bio- 
logical Survey. 
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countries  have  long  had  hunting  licenses.  In  England  a 
man  must  have  a  gun  license,  a  hunting  license,  a  license  to 
use  a  hunting  dog,  and  even,  in  some  cases,  a  game  keeper's 
license  also.  In  America  a  resident  is  usually  taxed  one 
dollar,  while  a  non-resident  is  required  to  contribute  from 
ten  to  one  hundred  dollars. 

The  main  objects  of  hunting  licenses  are  two:  (1)  to 
limit  shooting,  especially  on  the  part  of  non-residents  ;  ( 2 ) 
to  raise  money  for  game  or  bird  protection.  The  license 
tends  to  preserve  the  game  of  the  State  for  the  benefit  of 
its  own  people,  to  whom  it  is  held  to  belong.  The  utility 
of  the  license  may  be  gathered  from  the  fact  that  ten  States 
licensed  more  than  a  quarter  of  a  million  hunters  in  1903. 
The  license  has  the  advantage  that  by  it  the  OAvner  may  be 
positively  identified.  It  may  contain  his  description  and 
photograph,  and  he  may  be  obliged  to  produce  it  at  the 
request  of  any  citizen.  While  I  would  not  be  understood 
as  advocating  any  })articular  license  law,  it  seems  to  me  that 
the  subject  is  worthy  of  careful  consideration. 

The  following  extract  from  a  letter  from  Dr.  T.  S.  Palmer 
of  the  Biological  Survey  of  the  United  States  Department 
of  Agriculture,  who  has  charge  of  the  matter  of  game  pres- 
ervation, shows  clearly  the  measures  that  he  advocates  to 
protect  the  birds  :  "  The  decrease  in  certain  species  of  birds 
is  not  diflicult  to  explain,  and  it  is  attributable  largely  to 
long  open  seasons  and  open  markets.  Comparatively  few 
States  afford  shore  birds  any  real  protection,  the  seasons 
often  being  open  during  the  height  of  the  migration  season, 
and  closed  when  the  birds  are  absent  from  the  State.  The 
exemptions  in  some  of  the  laws,  allowing  practically  unre- 
stricted sale  of  birds  taken  outside  the  State,  place  a  pre- 
mium on  the  destruction  of  birds  in  States  where  the  laws 
are  lax.  Fortunately,  since  the  passage  of  the  new  law  last 
spring,  sale  in  Massachusetts  is  now  prohibited  during  the 
close  season,  though  the  privilege  of  storing  game  and  hold- 
ing it  in  possession  from  one  season  to  another  still  invites 
wholesale  destruction  of  game  birds  for  market  purposes 
elsewhere.  The  destruction  of  non-game  birds  is  not  due 
to  lack  of  protection  so  much  as  to  failure  to  deal  efiectively 
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with  certain  special  conditions  which  have  recently  arisen. 
The  remedy  for  present  conditions  is  clear,  but  difficult  to 
apply ;  namely,  to  prohibit  spring  shooting,  to  restrict  the 
sale  of  game  birds,  and  to  prevent  market  hunting  and 
indiscriminate  slaughter  of  game  and  small  birds.  The 
destruction  of  birds  by  foreigners  has  thus  far  assumed  a 
serious  aspect  in  only  a  few  States.  The  most  successful 
means  of  dealing  with  it  thus  far  suggested  is  a  ten-dollar 
hunting  license  required  of  all  foreign-born  unnaturalized 
residents  of  the  State.  Such  a  law  has  been  adopted  in 
both  Louisiana  and  Pennsylvania,  and  has  thus  far  proved 
quite  satisfactory." 

Bounty  Laws.  —  Sufficient  protection  will  be  given  to 
birds  against  their  natural  enemies  by  the  shooters  them- 
selves, when  they  learn  what  protection  is  needed.  All 
gunners  will  shoot  the  Cooper  and  sharp-shinned  hawks  at 
sight,  when  they  know  them  and  know  their  character. 
They  will  also  shoot  cats,  foxes,  crows,  squirrels  and  all  the 
enemies  of  birds  indiscriminately,  whenever  they  recognize 
them  as  enemies.  Hence,  so  long  as  we  allow  the  shooting 
of  game,  the  shooters  are  likely  to  keep  the  enemies  of 
birds  within  reasonable  limits.  Crows,  foxes  and  bird- 
hawks  may  increase  in  some  cases,  owing  to  their  well- 
known  ability  to  take  care  of  themselves  ;  but  the  law  does . 
not  protect  any  of  these  creatures,  and  they  may  be  kept  in 
subjection  without  the  stimulus  of  bounty  laws.  Bounty 
laws  may  have  been  wise  and  even  necessary  in  the  early 
history  of  this  Commonwealth,  when  there  were  Avolves, 
bears,  panthers  and  rattlesnakes  to  be  exterminated  ;  now, 
however,  they  are  in  general  unwise,  unnecessary,  uncalled 
for,  and  in  eifect  positively  injurious. 

We  must  admit  that  such  laws  operate  to  reduce  the  num- 
bers of  the  animals  proscribed  by  them,  provided  the  bounty 
is  made  sufficiently  large.  It  is  perfectly  clear  that  any 
animal,  the  destruction  of  which  will  put  much  money  into 
some  one's  pocket,  is  doomed  to  the  same  kind  of  persecu- 
tion as  was  the  game  before  it  was  protected  by  law.  The 
result  of  this  kind  of  persecution  is  })atent  to  all ;  and  if  a 
heavy  uniform  bounty  on  any  one  animal  could  be  paid 
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throughout  the  continent,  it  Avould  be,  in  time,  either  exter- 
minated or  rendered  so  rare  that  hunting  it  would  be  un- 
profitable. Admitting  that  such  bounty  laws,  if  uniformly 
adopted,  would  be  effective,  let  us  first  see  why  their  results 
are,  in  general,  pernicious. 

The  main  object  of  all  bird  legislation  is  to  protect  the 
birds.  This  can  be  done  by  restricting  both  the  number  of 
shooters  and  the  time  during  which  shooting  is  allowed. 
Bounty  laws  have  precisely  the  opposite  effect.  They  en- 
courage boys,  foreigners  and  unemployed  persons  to  roam 
with  gruns  in  their  hands  throuofh  the  woods  and  fields  at  all 
seasons  of  the  year.  This  is  sure  to  result  in  the  destruc- 
tion of  game  birds  and  insectivorous  birds  at  all  seasons,  to 
sa}'^  nothing  of  the  poultry  and  other  property  of  the  farm- 
ers that,  perforce,  must  suffer.  Probably  every  State  that 
has  offered  bounties  in  Vecent  years  has  had  this  experience. 

Bounty  laws  always  put  a  premium  upon  dishonesty. 
Under  the  so-called  scalp  act  of  1885,  in  Pennsylvania,  up- 
wards of  two  thousand  dollars  were  realized  for  a  buffalo 
hide  and  a  mule  skin  in  one  county,  by  a  party  of  hunters. 
These  hides  were  cut  up  and  "  fixed"  to  resemble  the  scalps 
or  ears  of  predatory  mammals.  Whether  the  magistrates 
also  were  "  fixed  "  is  not  recorded.  A  red  fox  was  slain  in 
one  of  the  mountainous  districts  and  its  pelt  cut  into  sixty- 
one  parts,  for  which  the  hunter  received  sixty-one  dollars. 
Bounties  were  paid  on  the  heads  of  domestic  fowls,  grouse, 
cuckoos,  and  even  English  sparrows,  which  were  supposed 
to  have  been  palmed  off  on  the  authorities  as  the  heads  of 
hawks  and  owls.  Birds  and  mammals  were  killed  in  other 
States  and  shipped  into  Pennsylvania,  and  large  amounts  of 
money  were  thus  fraudulently  obtained.*  This  but  repeats 
the  history  of  local  and  State  bounty  laws  everywhere. 

A  bounty  on  cats,  foxes,  crows,  hawks,  owls,  English  spar- 
rows, weasels  and  skunks  would  be  very  expensive  to  the 
State.  Pennsylvania  i)aid  out  during  one  3'ear  not  less  tliaii 
one  hundred  and  fifty  thousand  dollars  for  bounties  on  ])irds 
and  mammals.     Montana  paid  out  within  six  months  in  1887 

*  "  Bu'ds  of  Massachusetts,"  Dr.  B.  H.  Waricii,  annual  report  Massachusetts 
State  Board  uf  Agriculture,  1890,  ]i.  45. 
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more  than  fift}'  thousand  dollars  in  bounties  for  ground  squir- 
rels and  prairie  dogs.     As  at  that  time  these  animals  had 
not  decreased  perceptibly,  a  special  session  of  the  Legisla- 
ture was  called  to  repeal  the  law,  lest  it  bankrupt  the  State. 
While  the  eifect  of  bounty  laws,  in  general,  is   bad,  the 
practical  operation  of  laws  directed  at  particular  species  is 
certainly  vicious.     We  may  regard  a  bounty  on  the  heads 
of  cats  as  impracticable,  for  obvious  reasons,  not  the  least 
amonof  which  miijht  be  the  encouragement  of  a  new  Indus- 
try,  —  the  raising  of  kittens  for  the  bounty.     A  bounty  on 
cats,  foxes,  weasels  and  skunks  would  encourage  trapping, 
which  is  already  exterminating    some  of  the  smalku-  fur- 
bearing   animals.     The    experience    of   States    which   have 
placed  bounties  on  the  head  of  the  English  sparrow  has  not 
been  encouraging.     These  acts  are  said  to  have  resulted  in 
a  slight  decrease  of  the   sparrows,  and  the  destruction   of 
great  numbers  of  native  birds  killed  and  ignorantly  oflFered 
for  bounty.     To  put  a  bounty  on  the  head  of  the  sparrow  is 
practically  equivalent  to  offering  a  bounty  on  all  our  native 
sparrows,  many  of  the  warblers,  the  thrushes,  wrens  and  a 
few  other  species.     Anything  that  at  a  distance  looks  like 
a  sparrow  would  be  killed,  and  probably  in  most  cases  the 
bounty  would  be  paid,  unless  a  competent  naturalist  could  be 
appointed  in  each  town  or  county  seat  to  pass  on  the  heads. 
If  we   offer  a  bounty  on   the  crow,  most  of  our  native 
crows  which  do  the  mischief  probably  will  escape,  and  the 
bounty  will  be  paid  mainly  on  birds  that  came  from  the 
north  in  winter.     The  difficulty  of  killing  crows  in  the  sum- 
mer prevents  many  being  taken  at  that  time.     In  the  winter 
most  of  the  crows  that  summer  here  probably  go  farther 
south,  their  places  being  taken  liy  crows  from  farther  north. 
It  is  at  this  time  that  crows  are  most  readily  killed,  either 
by  baiting  or  at  their  roosts  ;  and   therefore   most  of  the 
crows  offered  for  bounty  would  be  those  which  never  do  any 
injury  here,  Avliile  the  guilty  ones  would  escape. 

A  bounty  on  hawks  or  owls  would  work  injury  to  the 
agricultural  interests.  Hawks,  with  a  few  exceptions,  are 
useful  birds.  Owls,  being  probably  among  the  most  useful 
of  all  birds,  should  be  protected  by  law,  rather  than   pro- 
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scribed.  When  in  188ti  the  people  of  Pennsylvania  became 
aware  of  the  injurious  eti'ects  of  the  scalp  act,  Dr.  C  Hart 
Merriam,  then  ornithologist  and  mammalogist  of  the  United 
States  Department  of  Agriculture,  his  assistant,  Dr.  A.  K. 
Fisher,  and  Dr.  B.  H.  Warren,  examined  over  three  hundred 
and  fifty  stomachs  of  the  hawks  and  owls  killed  under  the 
act.  Ninety-five  per  cent  of  the  food  materials  of  these 
birds  was  found  to  consist,  not  of  poultry  and  game,  but  of 
"mice  and  other  destructive  mammals,  grasshoppers  and 
many  injiu^ious  beetles."  Dr.  Merriam  says,  in  his  report 
for  1886:  "By  virtue  of  this  act,  about  ninety  thousand 
dollars  has  been  paid  in  bounties  during  the  year  and  a  half 
that  has  elapsed  since  the  law  went  into  effect.  This  rep- 
resents the  destruction  of  at  least  128,571  of  the  above- 
mentioned  animals,  most  of  which  were  hawks  and  owls. 
Granting  that  five  thousand  chickens  are  killed  annually  in 
Pennsylvania  by  hawks  and  owls,  and  that  they  are  worth 
twenty-five  cents  each  (a  lilieral  estimate,  in  view  of  the 
fact  that  a  large  proportion  of  them  are  killed  when  very 
young),  the  total  loss  would  be  $1,250,  and  the  poultry 
killed  in  a  year  and  a  half  would  be  worth  $1,875.  Hence 
it  appears  that  in  the  past  eighteen  months  the  State  of 
Pennsylvania  has  expended  $90,000  to  save  its  farmers  a 
loss  of  $1,875.  But  this  estimate  by  no  means  represents 
the  actual  loss  to  the  farmer  and  the  tax  payer  of  the  State." 
Dr.  Merriam  then  g-oes  on  to  show  the  vast  loss  that  must 
result  to  the  people  of  Pennsylvania,  who,  by  killing  these 
hawks  and  owls,  have  saved  the  field  mice  and  other  harmful 
creatures  on  which  the  birds  otherwise  would  have  preyed. 
The  Legislature  of  Pennsylvania  appointed  a  State  ornithol- 
ogist, and  repealed  the  scalp  act.  We  do  not  need  a  "  scalp 
act"  in  Massachusetts. 

Dukes  County  and  the  town  of  Lakeville  now  pay  boun- 
ties on  hawks  and  owls.  This  unwise  policy  should  be 
discontinued.  There  are  many  sections  in  eastern  Massa- 
chusetts where  hawks  and  owls  are  becoming  rare.  During 
the  winter  of  1903-04  many  farmers  had  theii-  young  fruit 
trees  ruined  by  the  mice,  which  ate  away  the  l)ark.  If  this 
continues,  a  demand  for  the  protection  of  hawks  and  owls 
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is  sure  to  come.  The  placing  of  a  bounty  on  the  few  inju- 
rious species  of  hawks  has  been  proposed.  No  such  meas- 
ure should  be  enacted,  for  it  would  result  in  the  increased 
killing  of  all  hawks.  Moreover,  our  present  law,  allowing 
the  destruction  of  all  hawks  and  owls,  is  in  this  respect 
wrong,  and  should  be  modified. 

Control  of  the  Cat.  —  As  it  is  almost  universally  admitted 
that  the  cat  is  one  of  the  greatest  enemies  of  birds,  many 
suo-o-estions  have  been  offered  in  regard  to  controUine:  the 
pest.  The  law  which  prohibits  a  man  from  killing  certain 
birds  at  all  times  does  not  prohibit  him  from  keeping  any 
number  of  cats,  and  allowing  them  to  run  at  large,  not 
only  killing  these  same  birds,  but  torturing  them  as  well. 
In  this  respect  our  game  laws  and  bird  laws  are  farcical. 
But  what  remedy  shall  we  provide  ?  The  cat  license  finds 
the  most  advocates.  If  a  license  fee  of  two  dollars  or  more 
were  demanded  for  each  cat,  and  a  penalty  provided  for 
failure  to  comply  with  the  law,  the  number  of  cats  soon 
would  be  reduced.  This  would  be  a  distinct  advantage. 
Every  man,  however,  would  have  to  be  a  self-appointed 
officer  to  kill  all  unlicensed  cats,  while  the  licensed  cats, 
being  protected  hy  law,  would  continue  to  roam  the  fields  and 
woods  with  impunity,  killing  far  more  birds  than  licensed 
dogs  do  now.  With  cats  unlicensed  and  in  too  many  cases 
uncared  for,  as  at  present,  every  sportsman  or  gunner  who 
is  out  after  game  should  shoot  every  cat  he  sees  running 
at  large  in  the  woods.  A  box  trap  baited  with  catnip  will 
capture  a  large  number  of  cats  in  the  course  of  a  year. 
This  protective  device  is  used  by  breeders  of  pheasants  and 
by  poultrymen.  I  have  described  some  cat-proof  fences 
and  other  devices  for  protecting  birds  against  cats,  in  a  bul- 
letin on  methods  of  attracting  and  protecting  birds,  to  be 
issued  by  the  Hatch  Experiment  Station  at  Amherst,  Mass. 

The  suggestion  regarding  the  planting  of  trees  and  other 
plants  that  will  provide  both  food  and  shelter  for  the  birds 
is  a  good  one,  which  is  also  treated  at  some  length  in  the 
])ulletin  above  referred  to. 

TJie  Estahlisliment  of  State  Parhsfor  tJie  Preservation  of 
Forests  and  Game.  —  This  is  a  policy  that  is  already  attract- 
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ing  the  attention  of  the  national  government  and  many  of 
the  State  governnu'nts.  A  i)r()tected  natural  park  provides 
an  asylum  in  which  birds  can  find  security-  from  their  greatest 
enemy,  man.  Here  they  can  find  breeding  grounds  where 
they  will  be  comparatively  unmolested,  when,  elsewhere, 
destruction  awaits  them  at  every  hand.  New  York  State, 
with  her  great  Adirondack  Reservation,  has  recently  estab- 
lished another  in  the  Catskills.  Massachusetts  already  has 
several  reservations  of  small  area.  These  might  be  increased 
in  number,  and  larger  tracts  of  wild  land  taken.  Men  of 
wealth  should  follow  the  example  of  Mr.  Corbin,  in  New 
Hampshire,  and  buy  up  tracts  of  hill  land  for  the  preserva- 
tion of  the  forests  and  the  game.  In  such  preserves  no 
shooting  of  game  or  birds  should  be  allowed.  If  birds 
were  protected  also  against  their  natural  enemies  in  many 
preserves  of  this  kind,  the  supply  would  be  constantly 
renewed.  One  or  more  reservations  might  be  established 
on  our  coast  for  the  benefit  of  water-fowl  and  shore  birds. 
Parts  of  Nantucket,  Chatham,  Monomoy,  Welltleet  or  other 
places  on  Cape  Cod,  the  Ipsw^ich  marshes,  or  some  similar 
resorts  of  water-fowl  and  w^ading  birds,  might  be  secured 
in  time  to  perpetuate  the  natural  features  of  these  bird 
resorts,  and  afford  tlic  fowl  safe  feeding  ground,  upon 
which  they  could  remain  undisturbed  indefinitely.  We 
have  thus  far  secured  onl}'^  a  few  of  the  beaches  near  Bos- 
ton, and  these  are  so  frequented  by  people  that  most  of  the 
birds  are  driven  off;  still,  a  few  shore  birds  may  now  be 
seen  occasionally  along  Nahant  Neck. 

Protection  for  the  Smaller  Species  tlmt  are  diminishing.  — 
That  portion  of  the  Massachusetts  statutes  which  applies  to 
the  smaller  birds  is  very  nearlj-  perfect ;  thej^  are  nearly  all 
protected  at  all  times.  TIk^  improtected  species  hardly  de- 
serve protection.  If  the  law  can  be  properly  enforced,  the 
birds  are  safe  except  as  they  may  be  interfered  Avith  by  the 
changes  which  take  place  around  the  centres  of  })()pulation. 
The  erection  of  buildings,  the  laying  out  of  streets,  the  cut- 
ting of  trees  and  shrubbery,  the  draining  of  meadows  and 
similar  "  improvements,"  the  building  of  trolley  roads  and 
telegraph  lines,  all  inimical  to  bird-life,  cannot  be  helped. 
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It  is  probable  that  in  sj)ite  of  all  these  agencies  the  smaller 
birds  can  maintain  their  numbers  outside  of  the  immediate 
influence  of  the  cities.  But  the  question  still  remains,  what 
shall  we  do  to  help  the  few  species  that  are  evidently  dimin- 
ishing under  protection  ? 

Of  these  species,  the  purple  martin  is  now  at  the  lowest 
ebb  in  point  of  numbers,  and  most  needs  such  assistance  as 
we  may  be  able  to  give  it  in  re-establishing  itself.  I  have 
learned  by  a  voluminous  correspondence  that  many  of  the 
empty  bird-houses  were  visited  either  in  spring  or  fall  by 
migrating  martins.  In  this  correspondence  one  significant 
fact  appeared.  Very  few  people  had  taken  the  trouble  to 
clean  out  the  martin-boxes,  and  remove  the  old  nests,  rub- 
bish and  dead  birds.  Mr.  Fred  B.  Pike  of  Cornish,  Me., 
writes  that  many  of  the  bird-houses  in  that  region  were 
"  full  of  dead  birds  from  last  year's  storm,''  and  the  martins 
did  not  go  into  them  to  breed  ;  but  in  his  bird-house,  in 
which  there  were  no  dead  birds,  the  martins  bred  as  usual. 
Mr.  Herbert  Moulton,  Hiram,  Me.,  writes  that  he  took  his 
bird-house  down  in  the  spring  (1904)  and  cleaned  it  out, 
finding^  five  or  six  dead  birds  in  some  of  the  rooms.  He 
then  put  the  house  on  a  pole  thirty-five  feet  high,  and  it  was 
occupied  by  twelve  birds,  among  which  were  three  females, 
which  raised  large  broods,  thus  re-establishing  the  colony. 
Not  one  of  the  other  bird-houses  in  the  vicinity  was  occu- 
pied. K  every  one  owning  a  martin-box  would  clean  it  out 
annually  before  the  last  week  in  April,  the  chances  of  the 
birds'  re-establishing  themselves  might  be  bettered.  The 
English  sparrows  must  be  kept  out  of  the  houses,  for  when 
they  once  get  the  rooms  filled  with  their  bulky  nests  and 
pugnacious  bodies,  the  few  martins  now  left  will  have  little 
chance  for  a  home. 

Mrs.  Mary  R.  Stanley  writes  from  North  Attleborough  of 
a  plan  which  she  thinks  will  keep  out  English  sparrows  from 
martin-boxes.  She  speaks  of  some  old  dwelling  houses 
where  holes  underneath  the  jet  were  made,  aifording  the 
birds  access  to  the  space  under  the  eaves.  These,  she  says, 
were  used  by  martins,  and  have  never  been  used  by  the 
sparrows.     She  suggests  making  martin-boxes  with  all  the 
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entrances  underneath,  and  without  perches,  believing  that 
the  sparrows  will  not  enter  them.  The  expermient  might 
be  worth  trying,  for  every  promising  means  should  be  used 
to  entice  migrating  martins  to  remain  and  breed.  Every 
householder  suitably  located  should  put  up  at  least  one 
small  martin-box  on  a  pole  not  less  than  twenty  feet  high. 
Then,  whenever  the  martins  north  or  south  of  Massachu- 
setts have  a  good  breeding  season,  we  shall  be  ready  to 
take  care  of  the  overflow. 

Barn  swallows  may  be  fostered  by  keeping  the  old-fash- 
ioned barns  and  sheds  open  (or  at  least  one  open  window  in 
each).  Round  or  rough-hewn  rafters  furnish  supporting 
points  for  their  nests.  Small  blocks  nailed  up  on  mod- 
ern squared  rafters,  or  slats  nailed  across  them,  will  assist 
these  swallows  in  building.  The  eave  swallows  may  be 
hel})ed  by  nailing  a  rough  board  on  the  outside  of  the 
building,  about  a  foot  below  where  the  eaves  or  jet  meet 
the  wall.  The  only  nest  of  this  species  that  I  saw  in  Bris- 
tol County  last  year  was  built  on  the  ledge  over  the  door  of 
a  painted  barn. 

Tree  swallows  need  no  assistance  beyond  being  supplied 
with  an  abundance  of  small  nesting-boxes,  widely  separated 
and  put  up  on  poles  or  trees.  If  the  English  sparrow  can  be 
kept  away  from  the  nesting-boxes,  the  swallows  will  breed 
well. 

We  may  help  the  house  wren  a  little  by  putting  up  small 
nesting  boxes  with  the  entrance  hole  no  larger  than  a  silver 
quarter.  The  small  size  of  the  entrance  probably  will  serve 
to  keep  out  the  sparrow. 

The  mourning  dove  is  now  fully  protected  by  law,  at  all 
times,  in  Maine,  New  Hampshire,  Massachusetts,  Vermont, 
Rhode  Island,  Connecticut,  New  York,  New  Jersey,  Dela- 
ware, the  District  of  Columbia  and  Virginia.  In  the  other 
Atlantic  Coast  States  it  is  still  on  the  game  list.  On  one 
occasion  in  1904  in  Concord  I  saw  twelve  birds  flying  up  a 
meadow.  A  single  shot  was  fired  at  them  by  some  one,  and 
the  flock  came  back  ;  hut  then!  were  only  eleven  birds  re- 
maining. The  laws  which  protect  this  species  at  all  times 
are  comparatively  recent,  and  are  not  as  yet  generally  known 
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and  respected.  These  doves  are  always  shot  without  re- 
straint in  fall  and  winter  in  the  southern  States.  They 
must  be  given  better  protection  both  north  and  south,  as 
they  appear  to  be  decreasing  quite  generally. 

Recapitulation  and  Conclusion. 

The  Decrease  of  Species. 

1.  The  action  of  the  elements  in  1903-04  was  very  dis- 
astrous to  three  species  only, — the  purple  martin,  the 
bob-white  or  (|uail,  and  the  long-billed  marsh  wren.  The 
sportsmen  are  making  an  effort  to  restock  the  covers  with 
quail,  but  they  meet  with  indifferent  success  in  obtaining 
birds.  The  martins  appear  to  be  nearly  extinct  in  the 
breeding  season ;  only  a  few  pairs  are  left  in  a  few  locali- 
ties. The  marsh  wrens  appear  to  be  nearly  exterminated 
or  driven  out  locally.  The  chimney  swifts  suffered  greatly, 
and  the  swallows  to  a  less  degree  ;  Carolina  rails  and  Vir- 
ginia rails  also  suffered  much.  Other  species  suffered  much 
locally  and  some  quite  generally,  but  a  good  breeding 
season  in  1904  has  done  much  to  efface  the  effects  of  the 
storms. 

2.  The  accounts  of  early  historians  show  that  game 
birds,  water-fowl  and  shore  birds  were  Avonderfully  abun- 
dant during  the  settlement  of  Massachusetts.  Since  then 
at  least  six  species  have  disappeared,  and  several  others  are 
nearly  extirpated  or  driven  out,  —  some  quite  recently. 
Among  the  latter  are  the  long-billed  curlew,  the  Eskimo 
curlew,  the  golden  plover,  the  lesser  snow  goose  and  the 
passenger  pigeon.  The  wood  duck,  the  Bartramian  sand- 
piper or  upland  ])lover,  the  knot  and  the  dowitcher  are  also 
disappearing  rapidly. 

The  river  ducks  have  decreased  steadily,  but  the  bay  and 
sea  ducks  are  still  numerous,  with  few  exceptions.  Shore 
birds  generally  have  lessened  in  number  about  75  per  cent 
within  the  memory  of  living  men. 

Eagles  appear  to  be  rare  or  decreasing  in  nearly  all  sec- 
tions. The  larger  hawks  and  owls  have  diminished  much 
in  most  of  eastern  Massachusetts  ;  l)ut  the  decrease  of 
hawks  and  owls  has  been  onlv  local  in  the  central  and  west- 
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ern  parts  of  the  State,  where  they  are  generally  at  least 
holding  their  own. 

Great  blue  herons  probably  rarely  breed  now  in  the  State, 
and  other  herons  seem  to  ha\'e  diminished  somewhat  gener- 
ally, although  in  some  sections  their  numbers  seem  subject 
to  little  change.  The  night  herons  have  recently  increased 
in  numbers  where  the  heronries  have  been  protected. 

Crows,  while  fluctuating  much,  have  generally  held  their 
own,  and  in  many  sections  have  increased  in  numbers. 
Mourning  doves  have  decreased,  and  are  generally  rare  or 
wanting  except  in  some  eastern  sections.  There  are  some 
indications,  however,  that  they  may  be  increasing  now  in  a 
few  localities. 

The  smaller  native  birds  fluctuate,  some  species  decreas- 
ing in  some  localities  and  increasing  in  others,  but  appar- 
ently holding  their  own  very  well,  in  general.  There  may 
be  a  slight  decrease  in  the  aggregate,  owing  to  the  evident 
diminution  of  many  species  in  and  near  the  cities,  with  no 
corresponding  increase  in  the  country.  There  appears  to 
be  no  o;eneral  and  noticeable  reduction  in  the  rural  sections 
except  where  the  birds  are  subjected  to  an  unusual  amount 
of  persecution.  On  the  whole,  the'  balance  of  life  among 
the  smaller  birds  seems  to  be  fairly  maintained. 

Swallows  seem  to  have  diminished  somewhat  generally, 
but  more  especially  in  and  near  the  cities  and  larger  towns. 
In  the  rural  districts  the  clift",  or  eave,  swallow  shows  the 
greatest  diminution,  and  the  tree  swallow  the  least. 

Niofhthawks  have  decreased  much  sectionallv.  The  house 
wren  has  become  very  local,  and  is  now  rare  or  wanting 
in  most  localities  where  it  was  formerly  common.  The 
red-headed  woodpecker  has  practically  disappeared  as  a 
summer  resident.  On  the  other  hand,  the  rose-breasted 
grosbeak  now  occupies  more  territorv  than  formerly,  and 
the  robin  and  bluebird  have  increased  within  a  few  years. 

Information  received  from  other  States  along  the  Atlantic 
seaboard  seems  to  indicate  that,  as  here,  shore  birds  and 
game  birds  are  decreasing,  while  the  insectivorous  birds  are, 
with  some  exceptions,  holding  their  own. 
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The  Chief  Causes  of  the  Reduction  in  Birds''  Numbers. 

Most  important  of  all  is  man,  —  sportsmen,  Italians  and 
other  foreigners,  bird  shooters  and  trappers,  market  hunt- 
ers, boy  gunners,  Qg^  collectors,  and  certain  changes  inci- 
dent to  an  increase  of  population. 

Secondary  Causes  of  Bird  Diminution. 

JSTatwal  Enemies. — These  do  not,  under  natural  condi- 
tions, reduce  the  numbers  of  birds,  as  they  protect  the  spe- 
cies on  which  they  prey  ;  but  certain  introduced  species  have 
become  very  harmful.  The  domestic  cat  and  the  English 
sparrow  (the  sparroAV  in  particular)  are  mainly  responsible 
for  the  disappearance  of  swallows,  wrens  and  other  species 
near  the  cities.  The  sparrow,  while  not  now  increasing  in 
or  near  Suffolk  County,  seems  to  be  increasing  and  spread- 
ing in  the  country  districts.  If  this  continues,  a  further 
diminution  in  the  numbers  of  native  birds  is  likely  to  result. 

Native  natural  enemies  of  birds  may  become  harmful  when 
protected  by  man  from  their  own  enemies.  We  have  pro- 
tected crows  and  foxes  in  some  measure  by  destroying  the 
larger  birds  and  mammals  which  fed  on  them,  and  they  have 
become  numerous  enough  in  some  localities  to  be  injurious 
to  the  already  reduced  game  birds  and  the  song  birds. 

Suggestions  for  the  Better  Protection  of  Birds. 
First  and  most  important,  teach  the  people  the  economic 
value  of  birds,  and  show  the  consequences  that  are  likely  to 
follow  their  extirpation.  This  should  begin  in  the  schools, 
by  interesting  the  children  in  the  lives  of  birds,  teaching 
their  usefulness,  and  how  to  feed,  shelter  and  protect  them. 
The  children  should  also  be  instructed  in  regard  to  the  laws 
protecting  birds,  and  be  taught  to  respect  them.  The  bird 
and  game  laws  must  be  enforced,  even  if  it  requires  larger 
appropriations  for  the  Fish  and  Game  Commission,,  with  the 
appointment  of  more  paid  deputies.  In  this  connection  a 
law  licensing  shooters,  the  license  fees  to  be  applied  to  the 
enforcement  of  the  game  laws,  may  be  Avorth  considering. 
The  officers  of  the  Fish  and  Game  Commission  should  be 
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given  the  right  to  search  suspected  persons.  Until  such  a 
measure  is  enacted,  the  game  laws  can  never  be  enforced  as 
they  should  be. 

Those  birds  which,  like  the  wood  duck,  are  disappearing, 
should  be  protected  at  all  times  by  law.  AH  spring  and 
summer  shootinix  of  wild-fowl  and  shore  birds  should  be, 
and  eventually  nuist  be,  prohibited  by  law. 

If  it  shall  be  found  that  these  measures  do  not  give  suf- 
ficient protection,  then  the  sale  of  all  birds  from  Massachu- 
setts sources  must  be  prohibited.  All  persons  and  all 
associations  interested  in  bird  protection  should  unite  to 
hold  up  the  hands  of  those  who  are  now  working  to  secure 
the  protection  of  birds  in  the  south  during  the  winter  and 
spring. 

The  extirpation  of  a  species  usually  takes  a  long  time, 
and  only  those  species  which  are  the  objects  of  special  and 
unremitting  persecution  throughout  their  range  are  likely 
ever  to  be  eradicated  from  the  country.  For  this  reason, 
our  "song  and  insectivorous  birds,"  which  are  here  pro- 
tected by  law,  Avill  be  comparatively  safe  when  the  law  is 
fully  enforced.  But  it  is  not  so  difficult  practically  to  exter- 
minate or  to  drive  out  of  a  State  a  migrant  or  a  resident 
game  bird  ;  therefore,  the  game  birds,  the  shore  birds  and 
all  others  that  are  readily  accessible  and  are  killed  for  food 
or  sport  must  now  be  protected  by  the  most  stringent  laws, 
most  rigidly  enforced,  or  eventually  they  will  be  swept  from 
the  territory  of  this  Commonwealth. 

Appendix. 

Massachusetts  Correspondents  ivJw  furnished  Information  for 

this  Report. 

Berkshire  County. 

Bidwell,  Wm.  S., Monterey. 

Bradley,  Alonzo,       ......  Lee. 

Carne,  Mrs.  Thos., Forest  Park,  Adams. 

Cross,  AV.  J., Becket. 

Dewey,  TIarvey  H.,  ......  New  Lenox. 

Northup,  L.  J.,  .  .  .  .  .  .  Cheshire. 

O'Neill,  Francis, Adams. 

Ruberg,  L.  E.,  .         ,         ,         .         .         .  Florida. 
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Salmon,  Timothy  B.,          .         .         .         .         .     Richmond. 

Snow,  W.  H.,    . 

. 

Becket. 

Stearns,  AV.  R., 

. 

Pittsfield. 

Van  Huyck,  J.  M.,    . 

Lee. 

Wood,  J.  H.,    . 

Pittsfield. 

Hanq^tihire  (Juutdy. 
Baker,  N.  B., West  Chesterfield 

Brewer,  J.  L.,  . 

Pelham. 

Brooks,  Prof.  Wm.  P., 

Amlierst. 

Eldredge,  A.  H., 

Ware. 

Fernald,  Dr.  H.  T.,  . 

Amherst. 

Lyman,  C.  B.,  . 

Southampton. 

Nelligan,  Prof.  R.  F., 

Amlierst. 

Nichols,  A.  W., 

Chesterfield. 

Pratt,  A.  L.,      . 

Belchertown. 

Richards,  F.  C, 

Williamsljurg. 

Russell,  H.  C, 

North  Iladley. 

Sornborger,  M.  L.,   . 

Haydenville. 

IlrmipdcH  (Jouniy . 
Adams,  Miss  Emily  B.,      .         .         .         .         .     Springfield. 

Bagg,  J.  N.,     . 

AVest  Springfield. 

Bemis,  R.  W.,  . 

Chicopee  Falls. 

Clark,  E.  C,    . 

AVilbraham. 

Fairfield,  Mrs.  S.  L., 

Monson. 

Healey,  M.  C, 

Thorndike. 

Hendrick,  J.  H., 

Springfield. 

Lmnan,  J.  F.,  . 

Palmer. 

Marsh,  Daniel  J., 

Springfield. 

Morris,  Robert  0.,    . 

Springfield. 

Rogers,  F.  D.,  . 

Monson. 

Sanford,  Mrs.  Fred.  A., 

Westfield. 

Scott,  F.H.,     . 

Westfield. 

White,  C.  A.,    . 

Ludlow  Centre. 

Franklin  County. 
Allen,  Thos.,    .......     Bernardston. 

Ballard,  Daniel, 

Millington. 

Cushman,  R.  H., 

Bernardston. 

Howard,  Anson  O.,  . 

East  Northfield. 

Nims,  Miss  Clara  AV., 

Greenfield. 

Russell,  Chas.  C,     . 

Greenfield. 

Smith,  A.  A.,    . 

Lyonsville. 

Swann,  H.  W., 

Shelburne  Falls. 

Wells,  H.  A.,    . 

.     Deerfield. 

Woffenden,  F.  W.,    . 

.     Rowe. 

No.  4.] 


DECREASE   OF   BIRDS. 


539 


Worcester  County. 


Allen,  .Jesse, 
Anderson,  Geo.  M., 
Bothwell,  Ethan, 
Carkin,  Geo.  E., 
Casavant,  F.  S., 
Chase,  Guy  H., 
Churchill,  Mss  Abby  V 
Durgin,  W.  F., 
Fisher,  Dr.  Jabez, 
Gibson,  C.  O.,  . 
Hall,  Rufus  C, 
Hodge,  Prof.  Clifton  F., 
Holden,  Wm.,  . 
Ingalls,  Chas.  E., 
Jefts,  A.  H.,     . 
Ivinney,  H.  E.., 
Love,  Joseph  P., 
Mann,  Miss  J.  Ardelle, 
Martin,  J.  L.,   . 
Perry,  Wm.  S., 
Proctor,  Fred.  J., 
Prentiss,  AVm.  N., 
Smith,  Robert  F., 
Spalter,  Mrs.  F.  B., 
Stockwell,  S.  F., 
Stone,  C.  E.,     . 
Thayer,  Col.  John  E 
Tuttle,  E.  F.,    . 
Warren,  D.  A., 
Whitehead,  Geo.  E., 
Woodward,  Dr.  Lemuel  F 


Oakham. 

Worcester. 

Northborough. 

Royalston. 

Gardner. 

Princeton . 

Fitchburg. 

Hopedale. 

Fitchburg. 

Fitchburg. 

Webster. 

Worcester. 

Leominster. 

East  Terapleton. 

Athol. 

Worcester. 

Webster. 

Millville. 

Milford. 

Worcester. 

Fitchburg. 

Milford. 

Uxbridge. 

Winchendon. 

Auburn. 

Lunenburg. 

Lancaster. 

Uxbridge.* 

Upton. 

Millbury. 

Worcester. 


Middlesex  County 
Appleton,  Miss  Augusta  I 
Aspinwall,  W.  H.,    . 
Bailey,  C.  E.,  . 
Bailey,  Dr.  J.  W.,     . 
Barnard,  Mrs.  Josephine  M., 
Brewster,  Wm., 
Comey,  A.  C,  . 
Coolidge,  Philip  T., 
Douglas,  N.  B., 


AVinchester. 

Chestnut  Hill. 

North  Billerica. 

Arlington. 

Westford. 

Cambridge. 

Cambridge. 

Walcrtown. 

Sherborn. 


*  Present  address,  Franklin,  Norfolk  County. 
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Frost,  H.  G.,     . 
Gerry,  Elbridge, 
Hagar,  Geo.  W., 
Higginson,  A.  H., 
Hill,  Miss  Elizabeth 
Hoffman,  Ralph, 
Holdeii,  Edward  F., 
Hornbrooke,  Mrs.  F 
Hunter,  W.  J., 
Kirkland,  A.  H., 
Kohlrausch,  C.  H.,  » 
MajTiard,  C.  J., 
Mills,  J.  I.,       . 
Parker,  Samuel, 
Parkhurst,  S.  W., 
Poland,  Geo.  M., 
Price,  Chas.  P., 
Randall,  Walter  B., 
Robbins,  Miss  N.  P.  H. 
Smith,  Henry  N., 
Snow,  H.  A.,    . 
Steele,  Walter, 
Symmes,  S.  S., 
Wheeler,  C.  S., 
Wickersham,  C.  S 
Wood,  E.  W.,  . 


Brown,  Gilman  W., 
Burney,  Thos.  L., 
Chase,  H.  F.,    . 
Dodge,  F.  C,    . 
Farley,  J.  A.,   . 
Godfrey,  H.  L., 
Goodridge,  J.  W., 
Goldsmith,  G.  W., 
Knowlton,  F.  S., 
Loring,  Miss  K.  P., 
Nichols,  Miss  Mary  W. 
Nixon,  Wm.  W., 
Perkins,  C.  L., 
Pickering,  Miss  S.  W 
Pike,  B.  P.,       . 
Pitman,  James, 
Prescott,  Chas., 
Robbins,  Reginald  C 


Es 


sex  County 


Waltham. 

Stoneham. 

Marlborough. 

South  Lincoln. 

Groton. 

Belmont. 

Melrose. 

Newton. 

Lincoln. 

Reading. 

Billerica. 

Newton  ville. 

Ayer. 

Wakefield. 

Chelmsford. 

Wakefield. 

Stoneham. 

Newton  Upper  Falls. 

Lowell. 

South  Sudbury. 

Marlborough. 

Stoneham. 

Winchester. 

Lincoln. 

Cambridge. 

West  Newton. 


West  Newbury. 

West  Lynn. 

Amesbury. 

Beverly. 

Lynnfield. 

Newburyport. 

Wenham . 

Beverly. 

Wenliam. 

Pride's  Crossing. 

Hathorne. 

Gloucester. 

Newburyport. 

Salem. 

Topsfield. 

Swampscott. 

Amesbury. 

Pride's  Crossing. 


No.  4.] 


dp:crease  of  birds. 


541 


Townsend,  Dr.  ('has.  W., 
Webster,  Eben,  .         .         .         .         . 

Wood,  Gardner,         .         .         .         .         . 
Young,  Iliram  A.,     . 

Suffolk  County 
Allen,  F.  H.,     .         .         .       * 
Bangs,  Edward  A.,   . 
Bigelow,  Homer  L., 
Day,  Chester  S., 
Hemnienway,  Mrs.  Aiignstus, 
Kimball,  II.  II., 
Newcomb,  H.  H., 
Shattuck,  Geo.  C,     . 


Nor 


Baldwin,  R.  N., 
Bent,  Herbert  A., 
Blake,  Francis  G.,     . 
Brastow,  Miss  A.  M., 
Burgess,  John  K.,     . 
Cabot,  Louis,    . 
Harris,  Samuel, 
Higbee,  Harry  G.,     . 
Horton,  I.  Chester,   . 
Kennard,  F.  H., 
McKechnie,  F.  B.,     . 
Richards,  Miss  Harriet  E. 
Richardson,  John  K., 
Searle,  Frank,  . 
Thayer,  Otis,    . 
Webster,  Frank  B.,  . 

Alger,  Isaac, 
Bent,  Arthur  C, 
Fleck,  Miss  Effie, 
Mosher,  F.  II., 
Packard,  II.  R., 
Proctor,  Frank  W.,  . 
Slade,  Elisha,    . 
Stanley,  Mrs.  Mary  R., 
Sullivan,  James  H.,  . 
Tinkham,  Mrs.  Carrie  P., 
Tinkham,  11.  W.,      . 
Wharmbly,  Isaac, 
Winter,  Wm.  C, 


Bri 


oik  Count ij 


slol  County 


Ipswich. 
Haverhill. 
Groveland. 
Beverly. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


Wellesley. 

Franklin. 

Brookline. 

Wrentliam. 

Dedham. 

Brookline. 

East  Dedham. 

Hyde  Park. 

Ponkapog. 

Brookline. 

Ponkapog. 

Brookline. 

Wellesley. 

Franklin. 

West  Quiney. 

Hyde  Park. 

Attleborough. 

Taimton. 

Pottersville. 

Dartmoulh. 

Attleborough. 

Fairhaven. 

Somerset. 

North  Attleborough. 

Westport. 

North  Raynham. 

Swansea. 

Fall  River. 

Mansfield. 
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P/t/nwuih 

Count  11. 

Barnes,  Miss  Agnes  G., 

.     Plymouth. 

Bigelow,  Henry  B.,  . 

.     Cohasset. 

Bourne,  J.  II.,  . 

]\Iarshfield. 

Brown,  Mrs.  Walter  L., 

Brockton. 

Carr,  Rufus  H., 

.     Brockton. 

Dickson,  Clias., 

Plymouth. 

Delano,  John  W., 

Marion. 

Dyke,  Arthur  C, 

. 

Bridgewater. 

Kennedy,  Mrs.  A.  M., 

Whitman. 

McMenamen,  Miss  S.  E., 

Westdale. 

Miles,  Mrs.  Henry  A., 

Hingham. 

Shurtleff,  Walter  D., 

Plymouth. 

South  worth,  A.  C,    . 

. 

Lakeville. 

Thomas,  Dr.  F.  S.,   . 

Hanson. 

Valler,  I.  H.,    . 

Plymouth, 

Barn^taJde  Cniinty. 

Brown,  Miss  Bertlia  M.,    . 

Hyannis. 

Clark,  J.  A.,     . 

Eastham. 

Day,  Chester  S., 

Chathamport. 

Hammond,  AV.  F.,     . 

Mashjiee. 

Meigs,  Wm.,     . 

South  Sandwich 

Nye,  D.  D 

Bov;rne. 

Nantucket  Coiinty. 

Dunham,  W.  C, 

Nantucket. 

Mackay,  Geo.  H., 

Dukes  County. 

Nantucket. 

Look,  James,    . 

West  Tisbury. 

Correfipot 

identfi  from  Other 

Maine. 

States. 

Moulton,  Herbert,     . 

Hiram. 

Pike,  Fred, 

New  Hampshire. 

Cornish. 

Lane,  G.  W.,    . 

Chichester. 

Thayer,  Abbot  IL,    . 

Vermont. 

Monadnock. 

Barber,  Dr.  Geo.  F., 

Brattleboro'. 

Davenport,  Mrs.  E.  B.,      . 

. 

Brattleboro'. 

Perkins,  Dr.  G.  H.,  . 

Burlington. 

Votey,  Prof.  J.  W.,  . 

Burlington. 
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Rhode  L 


Burdiek,  H.  Hillyer, 
Hathaway,  H.  S., 
Lewis,  Edwin  R., 
Mearns,  Dr.  Edgar  A., 

Curtiss,  Robert  W.,  . 
Geer,  E.  Hart, 
Wright,  Mrs.  Maljel  O., 

Roosevelt,  Theodore, 

Chapman,  Frank  M., 

Pennock,  Prof.  C.  J., 

I'almer,  Dr.  T.  S., 


kmd 


Connecticut. 

New  York. 

New  Jersey. 

Pennsijlvania. 

District  of  Columbia. 


Quonochontaug . 
Providence. 
Westerly. 
Newjjort. 


Stratford. 
Hadlyme. 
Fairfield. 


Oyster  Bay,  L.  I.      * 


Englewood. 


Kemiet  Square. 


Washinaton. 
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Financial  Returns  of  the  Incorporated 
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1 

Amesbury  and  Salisbury   (Agri 

cultural  and  Horticultural), 

1881 

$1,002  32 

2  $8,126  77 

$8,126  77 

$8,383  30 

2 

Barnstalik'  County,  . 

1844 

1,740  00 

a  8,300  00 

8,300  00 

10,715  00 

3 

Blackstonc  \allev,    . 

1884 

3,000  00 

-'  4,500  00 

4,500  00 

4,512  39 

4 

Brifitol  Countv, 

1823 

3,240  00 

•4  32,000  00 

32,400  00 

32,419  83 

5 

Deerlicld  \allcy, 

1871 

4,094  01 

■4  9,200  00 

9,450  00 

9,450  00 

6 

Eastern  Haini)den,   . 

1856 

3,000  00 

i  7,000  00 

7,000  00 

7,012  97 

7 

Essex, 

Franklin  County, 

.     1818 

4,547  20 

5  23,559  53 

23,559  53 

23,,559  53 

8 

1850 

3,768  00 

8  9,000  00 

9,000  00 

9,042  74 

9 

Hamiishire,        .... 

1850 

3,255  26 

7  5,098  64 

5,000  00 

5,098  64 

10 

Hampshire,  Franklin  and  Hamp 

den, 

1818 

8,141  29 

8  3,802  40 

3,802  40 

3,802  40 

11 

Hijrhland, 

1859 

3,262  00 

2  3,262  00 

3,262  00 

3,264  52 

1-2 

HiRside 

1883 

3,113  32 

»  5,800  00 

5,800  00 

5,932  82 

13 

Hinniiani  (Agricultural  and  Hor 

ticultural) 

1867 

17,406  15 

10  5,377  69 

5,377  69 

5,377  69 

14 

Housatonic,        .... 

1848 

6,335  33 

11   24,750  62 

25,175  62 

26,216  93 

15 

Marslitiold  (Agricultural  and  Hor 

ticultural),      .... 

1867 

3,755  43 

2  14,0.50  00 

14,050  00 

14,411  60 

16 

Martha's  Aineyard, . 

1859 

4,552  17 

12  4,298  34 

4,298  34 

4,298  34 

17 

Massacluisctts  Horticultural, 

1829 

525  00 

13  .564,524  70 

848,181  96 

848,181  96 

18 

Massacluisetts    Society   for   Pro 

niotinu-  Auriculture.i    . 

1792 

_ 

- 

- 

_ 

19 

Middlesex  North,      . 

1855 

3,000  00 

2  50,700  00 

50,700  00 

51,350  24 

20 

Middlesex  .South, 

1854 

3,000  00 

2  12,200  00 

12,200  00 

12,248  13 

21 

Nantucket,          .... 

1856 

3,500  00 

i  3,200  00 

3,200  00 

3,275  36 

22 

Oxford, 

1888 

4,400  00 

1-4  8,943  18 

8,943  18 

8,943  18 

28 

Plj'mouth  County,    . 

1819 

9,550  00 

15  1,536  67 

1,534  15 

1,536  67 

24 

Spencer  (Farmers'  and  Mechanics 

Association),. 

1888 

4,034  00 

2  8,950  00 

8,950  00 

9,099  55 

25 

Union    (Agricultural   and  Horti 

cultural) 

1867 

4,447  23 

2  9,000  00 

9,000  00 

9,000  00 

26 

Weymouth  (Agi'icultural  and  In 

dustrial) 

1891 

10,270  00 

2  11,270  00 

11,270  00 

11,481  88 

27 

Worcester,          .... 

1818 

7,730  00 

i«  89,687  14 

89,687  14 

89,687  14 

28 

Worcester  East, 

1890 

2,296  23 

1*  7,449  49 

7,449  49 

7,449  49 

29 

AVorcester     Northwest    (Agricul 

tural  and  Mechanical), 

1867 

3,400  00 

2  13,600  00 

13,600  00 

13,918  52 

30 

Worcester  South, 

1855 

3,127  40 

2  11,400  00 

11,400  00 

11,467  51 

31 

Worcester  County  West, 

1851 

3,175  00 

2  13,600  00 

13,600  00 

13,667  64 

$138,673  34 

$974,187  17 

$1,258,818  27 

$1,264,805  97 

1  Represented  on  the  Board  by  special  enactment,  and  makes  no  returns. 

2  Invested  in  real  estate,  crockery,  tables,  etc. 
8  Invested  in  real  estate  and  bonds. 

*  Invested  in  real  estate. 

B  Invested  in  real  estate,  stocks,  cash,  crockery,  tables,  etc. 

8  Invested  in  real  estate  and  stocks. 

7  Invested  in  real  estate,  bills  due  and  casli. 

8  Invested  in  real  estate,  stocks,  bank  funds,  crockery,  tables,  etc. 
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Societies  for  the  Year  ending  Dec.  31,  1904. 
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$7,721  4<.) 

$161  00 

$405  28 

$95  53 

$2,161  00 

1 

7,5(){>  (K) 

- 

$800  00 

- 

1,800  00 

- 

615  00 

- 

2 

4,400  00 

- 

- 

- 

7  00 

100  00 

5  39 

2,040  75 

3 

3-2,000  00 

_ 

- 

- 

- 

400  00 

19  83 

19,699  25 

4 

9,200  00 

_ 

- 

- 

- 

250  00 

- 

84  81 

5 

7,0<X)  00 

- 

- 

- 

3  25 

- 

9  72 

6,898  67 

6 

15,300  00 

_ 

7,805  00 

- 

- 

200  00 

254  53 

10,277  95 

7 

8,000  00 

- 

1,000  00 

- 

40  00 

- 

2  74 

6,525  00 

8 

5,000  00 

- 

- 

- 

42  00 

- 

56  64 

1,874  16 

9 

600  00 

_ 

112  50 

$2,189  90 

_ 

900  00 

_ 

_ 

10 

3,0(K)  00 

- 

- 

- 

- 

262  00 

2  52 

- 

11 

5,000  00 

- 

- 

450  00 

- 

350  00 

132  82 

- 

12 

3,000  00 

_ 

_ 

_ 

977  20 

1,0(10  00 

400  49 

_ 

13 

22,000  00 

- 

1,000  00 

1,750  62 

25  00 

425  00 

1,016  31 

7,412  00 

14 

13,300  00 

_ 

_ 

_ 

_ 

750  00 

361  60 

2,363  35 

15 

2,750  00 

$200  00 

- 

- 

- 

250  00 

1,098  34 

169  57 

16 

559,465  49 

- 

263,238  50 

12,388  80 

3,488  76 

9,600  41 

- 

6,470  00 

17 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

19,740  60 

IS 

50,000  00 

_ 

_ 

_ 

480  84 

700  00 

169  40 

7,927  83 

19 

12,(K)0  00 

_ 

_ 

_ 

- 

200  00 

48  13 

572  94 

20 

3,200  00 

- 

- 

- 

35  00 

- 

40  36 

- 

21 

7,600  (K) 

- 

- 

- 

- 

200  00 

1,143  18 

- 

22 

- 

- 

- 

1,479  15 

- 

37  00 

2  52 

2,150  00 

23 

8,000  00 

- 

- 

- 

- 

950  00 

149  55 

1,338  32 

24 

8,000  00 

- 

- 

- 

- 

1,000  00 

- 

2,400  00 

25 

11,000  00 

_ 

_ 

_ 

_ 

270  00 

211  88 

1,405  83 

26 

58,000  00 

- 

- 

30,000  00 

184  16 

1,464  50 

38  48 

- 

27 

7,297  88 

- 

- 

76  61 

- 

75  00 

- 

3,300  00 

28 

13,000  00 

_ 

_ 

_ 

_ 

600  00 

318  52 

_ 

29 

11,100  00 

- 

- 

- 

- 

300  00 

67  51 

2,695  95 

30 

12,600  00 

- 

- 

- 

- 

1,000  00 

67  64 

800  00 

31 

$907,034  86    $200  00 

$273,956  00 

$48,363  08 

$7,244  21 

$21,089  19 

$6,328  6;^ 

$108,308  07 

0  Invested  in  real  estate,  bank  funds,  crockery,  tables,  etc. 

10  Invested  in  real  estate,  bills  due,  cash,  crockery,  tables,  etc. 

11  Invested  in  real  estate,  stocks  and  bank  funds. 

1-  Invested  in  real  estate,  notes,  bank  funds,  crockery,  tables,  etc. 

IS  Inve8te<i  in  real  estate,  library,  furniture,  bonds  and  other  securities. 

i<  Invested  in  real  estate,  cash,  crockery,  tables,  etc. 

i-'"'  Invested  in  bank  funds,  (!ro<'kery,  tables,  etc. 

HI  Invested  in  real  esUite,  bank  funds,  bills  due,  cash,  crockery,  tables,  etc. 
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SOCIETIES. 


5« 


Amesbury  and   Salisbury   (Agri 

cultural  and  Horticultural), 
Barnstable  County,  . 
Blackstone  Valley,   . 
Bristol  County, 
Deerlield  Valley, 
Eastern  Hamiiden,   . 

Essex, 

Franklin  County, 
Hampshire,        .... 
Hampshire,  Franklin  and  Hamp 

den, 

Highland 

Hillside 

Hingliam  (Agricultural  and  Hor 

ticultural),       . 
Housatonic,        .... 
Marsh  field  (Agricultural  and  Hor- 

ticultural),       .... 
Martha's  Vineyard,  . 
Massach usetts  Horticultural, 
Massachusetts    Society    for    Pro 

moting  Agriculture,!    . 
Middlesex  North,      ... 
Middlesex  South,      ... 

Nantucket 

Oxford, 

Plymouth  County,    . 

Spencer  (Farmers'  and  Mechanics 

Association),  .... 
Union    (Agricultural    and    Horti 

cultural),         .... 
Weymouth  (Agricultural  and  In 

dustrial),         .... 

Worcester, 

Worcester  East, 

Worcester     Northwest    (Agricul 

tural  and  INIechanical), 
Worcester  South, 
Worcester  County  West, 


$199  25 


23  25 
6  00 
2  6,470  00 


59  8.=] 


$6,810  60 


$161  00 

105  00 

2,000  00 

84  81 

574  22 

175  00 
101  16 


163  5: 


480  84 
77  83 
572  94 


38  3: 
1,405  83 

93  70 


$2,000  00 


935 

500  00 

324  45 
277  95 
350  00 
773  00 


7,362  00 
2,340  10 


19,200  00 
7,850  00 


2,150  00 
1,300  00 
2,400  00 


3,300  00 

2,550  00 

800  00 


4,088  4' 
1,729  75 
1,616  22 

2,354  91 
11,120  1 

4,401  03 

1,051  89 

18,853  38 


7,323  49 
1,351  26 
1,273  0" 
3,749  43 
247  00 

3,975  92 

1,954  00 

4,443  9 

25,033  85 

8,918  6" 

7,564  01 
4,588  69 
3,172  25 


$600  00 
600  00 
518  10 
600  00 
600  00 
600  00 
600  00 
600  00 
600  00 

600  00 
600  00 
600  00 

600  00 
600  00 

600  00 
600  00 
600  00 


600  00 
600  00 
600  00 
600  00 
200  00 

600  00 

600  00 

600  00 
600  00 
600  00 

600  00 
600  00 
600  00 


$6,084  22 


$95,413  25 


$160,700  01 


$17,518  10 


$71  92 
20  00 


100  00 
36  09 


.^4  79 
249  91 


25  00 

26  25 


1,361  63 
14  14 


$1,959  73 


Represented  on  the  Board  by  special  enactment,  and  makes  no  returns. 
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FOR  THE  Year  ending  Dec.  31,  1904 — Concluded. 
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$1,032  30 

$1,265  12 

$625  90 

$639  22 

1 

$20  00 

$15  00 

$1,052  78 

6,832  99 

7,905  77 

1,769  05 

- 

- 

$6,136  72 

2 

- 

8  00 

- 

637  01 

1,149  72 

547  50 

- 

$32  50 

569  72 

3 

- 

40  00 

- 

12,899  59 

13,519  67 

4,648  25 

7,165  17 

706  25 

1,000  00 

4 

- 

26  00 

8  25 

1,304  00 

1,930  00 

1,117  26 

782  37 

3  18 

27  19 

5 

- 

45  00 

66  41 

4,049  66 

4,751  35 

809  21 

2,344  31 

325  79 

1,272  04 

6 

486  97 

51  00 

- 

1,879  63 

2,767  28 

i  1,490  30 

671  09 

541  39 

64  50 

7 

40  00 

- 

4  00 

5,357  06 

5,798  32 

1,213  45 

3,628  87 

306  00 

650  00 

8 

- 

32  50 

132  25 

550  08 

1,810  87 

609  38 

691  60 

83  01 

426  88 

9 

_ 

72  00 

_ 

3,344  55 

3,915  33 

1,085  50 

_ 

_ 

2,829  83 

10 

- 

61  00 

- 

1,068  75 

1,727  23 

691  00 

335  18 

4  00 

697  05 

11 

- 

91  50 

19  08 

885  64 

1,408  50 

885  88 

364  06 

- 

158  56 

12 

_ 

1  00 

13  05 

1,640  86 

2,110  70 

577  20 

638  90 

23  33 

871  27 

13 

55  00 

131  U 

- 

10,297  74 

10,103  86 

4,440  75 

3,952  82 

327  50 

1,382  79 

14 

_ 

10  00 

_ 

3,791  03 

3,779  43 

1,203  05 

2,122  04 

454  34 

_ 

15 

- 

10  00 

- 

387  10 

1,155  66 

611  76 

328  18 

- 

215  72 

16 

10,799  00 

1,036  00 

1,176  9i 

4,991  48 

21,995  60 

*  5,522  55 

13,934  83 

- 

2,538  22 

17 

- 

28  00 

- 

6,695  49 

7,154  09 

1,336  90 

1,699  83 

860  54 

3,256  82 

18 
19 

- 

8  25 

- 

743  01 

1,327  78 

803  25 

472  28 

52  25 

- 

20 

_ 

22  00 

_ 

651  07 

1,244  81 

605  75 

639  06 

- 

- 

21 

- 

16  00 

5  on 

3,103  43 

2,606  25 

1,268  63 

582  73 

- 

754  89 

22 

- 

- 

- 

20  75 

266  45 

211  50 

55  04 

- 

- 

23 

- 

15  00 

362  72 

2,998  20 

3,862  47 

1,143  25 

2,501  72 

10  00 

207  50 

24 

- 

21  00 

- 

1,333  00 

1,992  32 

1,185  98 

761  47 

22  12 

22  75 

25 

_ 

20  00 

_ 

3,823  97 

4,232  09 

737  45 

150  00 

84  87 

3,259  77 

26 

- 

60  00 

- 

23,012  22 

25,419  55 

6,330  66 

9,148  66 

26  55 

9,913  68 

27 

- 

40  00 

1,352  00 

6,912  53 

9,384  16 

1,657  05 

7,539  04 

- 

188  07 

28 

_ 

5  00 

_ 

6,959  01 

7,245  49 

3,331  45 

3,711  64 

202  40 

- 

29 

- 

77  00 

- 

3,911  69 

5,085  79 

1,913  25 

2,666  97 

117  50 

388  07 

30 

- 

50  00 

10  7" 

2,511  48 

3,778  80 

1,715  03 

2,029  15 

34  62 

- 

31 

$11,400  9' 

$1,992  5'J 

$4,203  30 

$123,625  32 

$160,664  55 

$50,078  14 

$69,536  23 

$4,218  14 

$36,832  04 

Awarded  in  1904 ;  to  be  paid  in  1905. 


8  Estimated. 


4  Awarded  in  1903. 
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Analysis  of  Premiums  and  Gratuities,  Membership  and 
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Amesbury     and     Salisbury 
(Agricultural    and   Horti- 

cultural),      .... 

$1,200  00 

$708  30 

$625  90 

- 

- 

- 

$500  00 

2 

Barnstable  County, 

2,175  75 

1,769  05 

1,769  05 

$4S  00 

$5  00 

$5  00 

6'24  25 

3 

Blackstoue  Valley, 

999  90 

.547  50 

.547  .50 

135  00 

'29  00 

29  00 

675  50 

4 

Bristol  County,    "   . 

5,150  00 

4,846  .50 

4,648  '25 

25  00 

- 

- 

1,150  00 

5 

Deerlield  Valley,     . 

1,477  95 

1,135  .51 

1,117  -26 

- 

- 

- 

848  00 

6 

Eastern  Hampden, 

977  45 

863  11 

809  -21 

55  00 

16  00 

16  00 

664  00 

7 

Essex, 

2,211  00 

1,-285  10 

-•  1,490  30 

_ 

- 

- 

1,'244  00 

8 

Franklin  Couuty,    . 

1,412  00 

1,213  So 

1,213  45 

- 

- 

- 

1,000  00 

9 

Hampshire,      .... 

1,318  00 

703  00 

609  38 

25  00 

- 

- 

909  00 

10 

Hampsbire,    Franklin     and 

Hampden 

1,5-24  00 

1,188  50 

1,085  50 

50  00 

- 

- 

1,018  00 

11 

Highland 

774  15 

691  00 

691  00 

_ 

- 

- 

379  00 

12 

Hillside 

910  00 

885  88 

885  88 

- 

- 

- 

578  00 

13 

Hingbam   (Agricultural  and 

Horticultural),     . 

1,372  75 

577  20 

577  20 

92  75 

_ 

_ 

- 

14 

Housatouic,      .... 

5,000  00 

4,440  75 

4,440  75 

- 

- 

- 

1,672  .50 

15 

Mars  h  li  e  1  d   (Agricultural 

and  Horticultural),     . 

1,488  .50 

1,226  30 

1,203  05 

1-20  00 

_ 

- 

277  50 

16 

jNIartlia's  \'incyard, 

888  SK) 

627  56 

611  76 

39  00 

5  00 

5  00 

460  00 

17 

Mas.s:icliusetts  Horticultural, 

7,349  00 

5,901  00 

-•  5,522  55 

557  00 

347  00 

2  538  64 

_ 

18 

Massachusetts    Society    for 

Promoting  Agriculture,!   . 
Middlesex  Nortli,    . 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

19 

1,212  10 

739  50 

3  1,336  iXI 

_ 

_ 

_ 

575  75 

•20 

Middlesex  South,    . 

1,710  2U 

806  25 

803  25 

45  00 

12  00 

8  00 

827  00 

•21 

Nantucket 

1,400  00 

605  75 

605  75 

96  00 

12  00 

12  00 

690  00 

'2^2 

Oxford, 

1,600  00 

1,295  90 

1,'268  63 

78  00 

34  50 

34  50 

874  00 

23 

Plymouth  County,  . 

'275  00 

211  50 

211  50 

75  00 

- 

- 

- 

24 

Spencer   (Farmers'  and  Me- 

chanics' Association), 

1,400  00 

1,143  25 

1,143  25 

27  00 

'23  00 

23  00 

934  25 

25 

Union      (Agricultural     and 

Horticultural),     . 

1,614  35 

1,210  30 

1,185  98 

_ 

- 

- 

813  50 

20 

Weymouth   (Agricultural 

and  Industi'ial),  . 

1,172  15 

880  25 

737  45 

- 

_ 

- 

679  00 

•27 

Worcester,        .... 

7,502  '25 

6,330  66 

6,330  66 

- 

- 

- 

4,804  00 

2S 

Worcester  East, 

2,573  75 

1,657  05 

1,657  05 

32  00 

26  00 

26  00 

1,556  00 

29 

Worcester  Northwest  (Agri- 
cultural and  Mechanical) , . 

3,686  65 

3,407  &5 

3,331  45 

21  00 

- 

1,471  75 

30 

Worcester  Soutli,    . 

2,450  00 

1,964  70 

1,913  '25 

138  00 

42  00 

42  00 

956  00 

31 

Worcester  County  West, 

2,0-23  20 

1,925  80 

1,715  03 

57  00 

26  00 

26  00 

8'20  00 

$64,849  00 

$50,788  67 

$50,078  14 

$1,715  75 

$577  50 

$765  14 

$•27,001  00 

1  Held  no  fair  and  made  no  report. 


Awarded  in  1903. 
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Institutes,  for  the  Year  ending  Dec.  31,   1904. 
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$240  50 

$223  50 

$300  00 

$165  10 

$136  10 

1 

444  30 

444  30 

$182  00 

$40  75 

$40  75 

321  00 

227  05 

227  05 

$10  00 

$10  00 

2 

376  30 

376  30 

- 

- 

- 

115  50 

82  50 

82  50 

10  00 

3  00 

3 

1,007  90 

858  05 

- 

_ 

250  00 

226  15 

216  15 

25  00 

10  00 

4 

629  56 

622  06 

_ 

- 

128  50 

85  90 

85  15 

12  00 

9  00 

5 

632  50 

632  50 

_ 

_ 

_ 

133  25 

92  50 

92  50 

49  00 

■49  00 

6 

599  00 

2  794  00 

63  00 

7  00 

2  8  00 

500  00 

388  25 

2  384  00 

- 

- 

7 

896  00 

896  00 

_ 

_ 

_ 

250  00 

191  85 

191  85 

22  00 

10  00 

8 

360  00 

317  00 

- 

- 

- 

132  00 

108  00 

87  00 

13  00 

2  00 

9 

929  00 

848  25 

89  00 

19  00 

17  50 

193  00 

152  00 

144  63 

30  00 

9  00 

10 

421  75 

421  75 

35  00 

18  50 

18  50 

61  50 

63  80 

63  80 

5  00 

5  00 

11 

514  15 

514  15 

60  00 

55  00 

55  00 

93  50 

71  65 

71  65 

11  00 

7  25 

12 

_ 

_ 

131  00 

10  00 

10  00 

915  75 

445  05 

445  05 

3  50 

3  75 

13 

1,150  86 

1,150  86 

268  00 

253  00 

253  00 

353  00 

314  50 

314  50 

42  00 

42  00 

14 

291  35 

281  10 

90  50 

3  00 

3  00 

201  75 

140  00 

127  10 

9  50 

5  00 

15 

266  25 

266  25 

151  15 

41  00 

41  00 

34  00 

92  11 

92  11 

13  00 

15  60 

16 

- 

- 

- 

- 

- 

6,792  00 

5,554  00 

2  4,983  91 

- 

- 

17 

378  75 

342  00 

405  85 

206  90 

196  30 

4  50 

- 

- 

4  50 

^ 

18 
19 

179  75 

156  25 

42  00 

- 

_ 

180  20 

75  50 

75  50 

- 

- 

20 

331  50 

331  50 

143  00 

_ 

_ 

127  00 

61  75 

61  75 

16  00 

- 

21 

555  00 

540  25 

- 

- 

_ 

- 

- 

- 

12  00 

7  25 

22 

- 

- 

- 

- 

- 

138  25 

127  75 

127  75 

- 

- 

23 

780  25 

780  25 

- 

- 

- 

232  50 

139  00 

139  00 

25  00 

25  00 

24 

514  75 

502  75 

- 

- 

- 

68  50 

50  45 

48  20 

13  25 

10  25 

25 

389  10 

348  15 

46  00 

22  00 

19  00 

210  00 

197  35 

185  65 

85  00 

50  00 

26 

3,300  00 

3,306  00 

- 

_ 

_ 

527  00 

494  50 

494  50 

29  00 

15  00 

27 

9U  25 

911  25 

- 

- 

- 

315  50 

270  75 

270  75 

21  00 

8  00 

28 

1,028  75 

1,018  75 

_ 

_ 

_ 

274  10 

152  25 

150  25 

18  00 

7  00 

29 

711  00 

675  fX) 

- 

- 

- 

191  25 

153  05 

119  30 

22  00 

20  00 

30 

699  00 

694  00 

- 

- 

- 

144  45 

107  95 

102  18 

15  00 

12  00 

31 

$18,544  52 

$18,252  82 

$1,706  50 

$676  15 

$662  05 

$13,188  00 

$10,230  71 

$9,519  88 

$521  75 

$371  35 

3  Awarded  in  1903  ami  1904. 
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Anieshury  and   Salisbury    (Agri- 

ciiltiirai  anil  lli)iti('iiltural), 

- 

$200  00 

$120  20 

$103  50 

$182  .50 

$162  50 

2 

Barnstal)le  (  (lunty,  .... 

$10  00 

183  00 

234  50 

234  50 

29  50 

29  .50 

3 

Blaokstone  Valley,   .... 

3  00 

33  50 

26  20 

26  20 

30  .50 

30  50 

4 

Bristol  County 

10  00 

300  00 

209  20 

179  20 

148  25 

133  25 

5 

Deerlield  Valley 

9  00 

95  20 

69  30 

69  30 

41  75 

41  75 

6 

Eastern  Hampden 

49  00 

63  75 

.55  11 

55  11 

18  00 

_ 

7 

Essex, 

- 

204  00 

124  85 

2  150  05 

166  00 

2  193  50 

8 

Franklin  County,      .... 

10  00 

125  00 

108  60 

108  60 

15  00 

15  00 

9 

Hampshire,       "..... 

2  00 

56  00 

50  00 

44  38 

183  00 

159  00 

10 

Hampshire,  Franklin  and  Hamp- 

den,   

9  00 

76  00 

42  25 

37  37 

37  25 

28  75 

11 

Highland 

5  00 

55  .55 

61  35 

61  35 

45  60 

45  60 

12 

Hilleide, 

7  25 

100  00 

103  65 

103  65 

64  76 

64  76 

13 

Hingham  (Agricultural  and  Hor- 

ticultural)  

3  75 

128  75 

70  95 

70  95 

47  45 

47  45 

14 

Housatonic 

42  00 

513  00 

317  80 

317  80 

_ 

_ 

15 

Marslifleld  (Agricultural  and  Hor- 

ticultural),        

5  00 

95  00 

78  00 

75  25 

29  95 

29  95 

ir, 

INI.'irtha's  \"ineyard,  .        .        .        . 

15  CO 

96  75 

113  80 

113  80 

83  80 

84  80 

17 

Massachusi-tts'llorticultural, 

_ 

_ 

- 

_ 

_ 

_ 

18 

IMassacliusetts    Society    ior    Pro- 

moting Agriculture.i    . 

- 

- 

- 

- 

- 

- 

19 

Middlese.x  North,      .... 

_ 

125  50 

73  00 

14  00 

_ 

_ 

20 

Middlesex  South,      .... 

_ 

106  00 

30  00 

30  00 

30  00 

30  00 

21 

Nantucket, 

_ 

128  00 

57  75 

57  75 

42  75 

42  75 

22 

Oxford, 

7  25 

76  50 

45  25 

40  63 

11  95 

11  95 

23 

Plymouth  County,    .... 

- 

31  75 

68  75 

68  75 

15  00 

15  00 

24 

Spencer  (Farmers'  and  Mechanics' 

Association), 

25  00 

61  50 

57  00 

57  00 

119  00 

119  00 

25 

Union    (Agricultural    and    Horti- 

cultural),          

10  25 

126  20 

109  65 

100  70 

141  70 

141  08 

26 

Weymouth  (Agricultural  and  In- 

dustrial),           

.50  00 

175  15 

146  95 

144  40 

39  75 

39  75 

27 

Worcester, 

15  00 

49  75 

46  25 

46  25 

264  50 

264  50 

28 

AVorcester  East,         .... 

8  00 

211  95 

126  30 

126  30 

187  75 

187  75 

29 

Worcester      Noi-tlnvest    (Agricul- 

tural and  ^lechanical), 

7  00 

81  25 

51  15 

44  60 

48  00 

43  00 

30 

Worcester  South,       .... 

20  00 

76  25 

58  90 

56  90 

29  75 

28  25 

31 

Worcester  County  West, 

12  00 

69  75 

50  85 

50  85 

- 

- 

$335  10 

$3,645  05 

$2,707  56 

$2,589  14 

$2,048  46 

$1,989  34 

1  Held  no  fair  and  made  no  report. 

2  Awarded  in  1903. 


3  Net  cost. 

4  And  gratuities. 
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Institutes,  for  the  Year  ending  Dec.  31,  1904 — Concluded. 


u 

to    • 

to    • 

"2=^  ■ 

.2  f  ^ 

o  a> 

Cj 

Ol 

to 

— 

o 

<H 

q  oj 

O  i-. 

03 

d 

3 

cS 

Jh  to 

b  be 

S  q3  OJ 

ci'3 

<H 

^ 

■s 

"S'S 

P<   _ 

*.« 

<H  '^ 

2>£ 

as 

o 

<*H      , 

a; 

M 

5  c 

*»  bi 

°>   . 

*> 

O        "^ 

u^ 

O   CO 

g 

Q 

^"^ 

0.2 

fe-Si 

(-(""to 

<u  o  <u 

t<  S  2 

«  r  s 

2  00 

s^ 

a> 

3 

2-; 

iLs 

o  o 

^a  3 

.^    w  '5 

•^  ?  5 

oti-S 

c  S 

^  a 

CS"^ 

ISb 

sHS 

CChCC 

5^ 

o 

5  ^ 

II 

< 

11^ 

^Z"" 

55 

'^ 

55 

12; 

&H 

*A 

<) 

4GS9 

6 

$133  50 

194 

40 

234 

3 

58 

1 

$778  00 

5  - 

5  - 

8 

- 

262 

213 

475 

3 

70 

2 

- 

71 

15 

9 

- 

281 

289 

570 

3 

89 

3 

3,250  00 

450 

15 

«18 

180  00 

601 

105 

706 

3 

142 

4 

300  no 

225 

- 

22 

5  64 

901 

253 

1,154 

4 

166 

5 

940  00 

117 

- 

21 

64  70 

276 

192 

468 

3 

50 

6 

- 

446 

- 

28 

- 

1,166 

14 

1,180 

3 

75 

7 

1,300  00 

*2o0 

- 

5  - 

-■ 

«  1,200 

6  200 

«  1,400 

3 

155 

8 

fiOO  00 

*121 

- 

11 

- 

O660 

0  285 

0  945 

3 

93 

9 

490  00 

200 

13 

24 

50  00 

755 

286 

1,041 

3 

133 

10 

75  00 

145 

(> 

21 

65 

260 

120 

380 

3 

57 

11 

50  00 

4(H) 

2 

22 

- 

695 

40 

735 

4 

106 

12 

_ 

73 

53 

10 

_ 

409 

173 

582 

2 

132 

13 

3  1,280  00 

390 

- 

34 

904  50 

1,470 

49 

1,525 

3 

47 

14 

655  00 

88 

267 

29 

_ 

525 

289 

814 

3 

73 

15 

- 

150 

41 

5 

- 

94 

82 

176 

3 

28 

16 

- 

172 

96 

73 

389  00 

750 

97 

847 

10 

59 

17 

: 

219 

12 

12 

- 

1,120 

450 

1,570 

4 

202 

18 
19 

480  00 

03 

20 

6 

- 

364 

218 

582 

3 

158 

20 

100  00 

97 

31 

1 

- 

237 

369 

606 

3 

7 

21 

580  00 

n  _ 

5  - 

12 

- 

330 

281 

611 

3 

143 

22 

- 

75 

21 

8 

- 

710 

545 

1,255 

4 

58 

23 

695  00 

4  154 

- 

21 

- 

463 

424 

887 

3 

118 

24 

383  00 

162 

65 

25 

2  50 

638 

812 

1,450 

3 

227 

25 

_ 

350 

200 

24 

13  50 

465 

14 

479 

3 

50 

26 

2,450  00 

•258 

5 

49 

832  00 

1,677 

170 

1,847 

3 

220 

27 

771  75 

282 

29 

33 

247  50 

457 

288 

745 

3 

193 

28 

1,590  00 

213 

2 

32 

129  50 

679 

348 

1,027 

3 

109 

29 

950  00 

135 

43 

23 

18  00 

797 

759 

1,556 

3 

100 

30 

830  00 

161 

33 

30 

28  55 

396 

65 

461 

3 

88 

31 

$18,547  75 

6,156 

969 

623 

$2,999  54 

18,838 

7,470 

26,308 

100 

7  109 

G  Not  reported. 
0  Estimated. 


7  General  average  of  attendance. 


DIRECTORY 


AGRICULTURAL   AND    SIMILAR    ORGANIZATIONS    IN 
MASSACHUSETTS. 


April,   1905. 


State  Boaed  of  Agriculture,  1905. 


Members  ex  Oflacio. 

His  Excellency  WILLIAM  L.  DOUGLAS. 

His  Honor  CURTIS  GUILD,  Jr. 
Hon.  WM.  ^I.  OLIN,  Secretary  of  the  Commonwealth. 

H.  H.  GOODELL,*  M.A.,  LL.D.,  President  Massachusetts  Agricultural  College. 
C.  A.  GOESSMAXX,  PH.D.,  LL.D.,  Chemist  of  the  Board. 
AUSTIN  PETERS,  IM.R.C.V.S.,  Chief  of  the  Cattle  Bureau. 
ALFRED   AKERMAX,  M.F.,  State  Forester. 
J.  LEWIS  ELLSWORTH,  Secretary  of  the  Hoard. 

Members  appointed  by  the  Governor  and  CounciL 

Term  expires 

FRANCIS  II.  APPLETON  of  Peabody 1900 

WARREN  C.  .IE WETT  of  Worcester, 1907 

WILLIAM  R.  SESSIONS  of  Spriuj^tield, 1908 


Members  chosen  by  the  Incorporated  Societies. 


Amesburtf  and  Stdisbury  (Agr'l  and 

Hori'l), 

Barnstable  County, 
Blackstone  Valley, 

Bristol  County 

Deerjield  Valley,  .... 
Eastern  Hampden, 

Essex 


Franklin  County, 

Hampshire, 

Hampshire,  Franklin  and  Ham2)den 

Highland, 

Hillside,  ...... 

Hingham  {AgrH  and  Hort'l),     . 

Housafonic, 

Marshfield  (_AgrH  and  Hort'l),  . 
Martha's  Vineyard, 
Massachusetts  Horticultural,    . 
Massachusetts   Society  for  Promot 

ing  Agriculture, 
Middlesex  North, 

Middlesex  South,  . 

Nantucket, 
Oxford,   . 

Plymouth  County, 

Spencer  {Ear's  and  Mech's  Assoc' n). 

Union  {Agr'l  and  Hort'l),  . 

Weymouth  {Agr'l  and  Ind'l), 
Worcester,      .... 
Worcester  East,    . 
Worcester    Northwest    {Agr'l    and 

Merh'l),        ..." 
Worcester  South,  . 
Worcester  County  West, 


.1.  .J.  MASON  of  Amesbury, 

.JOHN  BURSLEY  of  West  Biirustable,      . 
SAMUEL  B.  TAFT  of  Uxbridge, 
WILLIAM    A.   LANE    of   Norton   (P.   O. 

Barrowsville), 

E.  P.  WILLIAMS  of  Ashlield,  . 
O.  E.  BRADWAY  of  Monsou,  . 
.JOHN  M.  DANFORTH  of  Lytmlield  (P.  O. 

Lyuulield  Ceutre), 

JOHN  S.  ANDERSON  of  Shelburne,    . 
HENRY  E.  PAIGE  of  Amherst, 
J.  F.  BURT  of  Easthampton, 
HENRY  S.  PEASE  of  Middlefield,    . 
RALPH  M.  PORTER  of  Cumniington,     . 
EDMUND  HERSEY  of  Hinghain,       . 
CHARLES  H.  SHAYLOR  of  Lee,      . 
HENRY  A.  TURNER  of  Norwell,       . 
.JOHNSON  WHITING  of  West  Tisbury,  . 
WM.  H.  SPOONER  of  .Jamaica  Plain,       . 

I  N.  I.  BOWDITCH  of  Framingham,    . 

H.  S.  PERHAM  of  Chelmsford,   . 

ISAAC  DAMON  of    Wayland  (P.   O.  Co- 
chituate), 

II.  G.  WORTH  of  Nantucket, 

W.  M.  WELLINGTON  of  Oxford,      . 
1  AUGUSTUS    PRATT    of    North    Middle- 
I      l)orough, 

II.  H.  LEACH  of  North  Brookficld,  . 
I  ALBERT    H.  NYE  of   Blandford   (P.  O. 
\      Russell), 

QUINCY  L.  RRED  of  South  Weymoutli,  . 

WALTER  D.  ROSS  of  Worcester,      . 

W.  A.  KIL BOURN  of  South  Lancaster,    . 

I  ALBERT  ELLSWORTH  of  Athol,     . 

C.  D.  RICHARDSON-  of  West  Brookfleld, 
J.  HARDING  ALLEN  of  Barre, 


1906 

1907 
1906 

1908 
1908 
1906 

1908 
1907 
1907 
1906 
1908 
1908 
1906 
1906 
1906 
1907 
1906 

1906 

1907 

1908 
1906 
1907 

1908 
1907 

1907 
1906 
1908 
1906 

1907 

1907 
1908 


*  Died  April  23,  1905. 
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OEGANIZATION  OF  THE  BOARD. 


OFFICERS. 


President,       .       .  His  Excellency  WILLIAM  L.  DOUGLAS,  ex  officio. 

1st  Vice-President,  WILLIAM  R.   SESSIONS  of  Springfield. 

2d  rice-President, .  AUGUSTUS  PRATT  of  North  Middleborough. 

Secretary,        .        .  J.   LEWIS  ELLSWORTH  of  Worcester. 

Office,  Room  136,  State  House,  Boston. 


COMMITTEES. 


Executive  Committee. 
Messrs.  W.  A.  Kilbourn  of  South  Lan- 
caster. 

John   Bursley  of  West  Barn- 
stable. 

Wm.  H.  Spooner  of  Boston. 

Francis  H.  Appleton  of  Pea- 
body. 

Augustus  Pratt  of  North  Mid- 
dleborough. 

C.    D.    Richardson    of    West 
Brookfleld. 

Edmund  Hersey  of  Hingham. 

Henri-  S.  Perham  of  Chelms- 
ford. 

Committee  on  Agricultural 
Societies. 
Messrs.  W.  A.  Kilbourn  of  South  Lan- 
caster. 
Q.  L.  Reed  of  South  Weymouth. 
O.  E.  Bradway  of  Monson. 
J.  Harding  Allen  of  Barre. 
.1.  F.  Burt  of  Easthampton. 

Committee  on  Domestic  Animals 

and  Sanitation. 
Messrs.  Henry  S.  Perham  of  Chelms- 
ford. 
Johnson  Whiting  of  West  Tis- 

bury. 
John  S.  Anderson  of  Shelburne. 
Wm.  a.  Lane  of  Norton. 
Henry  E.  Paige  of  Amherst. 

Oommittee  on  Gypsy  Moth,   In- 
sects and  Birds. 
Messrs.  Augustus  Pratt  of  North  Mid- 
dleborough. 
.1.  M.   Danforth  of  Lynnfleld. 
W.  C.  Jewett  of  Worcester. 
H.  H.  Leach  of  North  Brookfleld. 
Walter  D.  Ross  of  Worcester. 


Committee  on  Dairy  Bureau  and 

Agricultural  Products. 
Mess;-s.  C.   D.    Richardson   of    West 
Brookfleld. 
J.  M.  Danforth  of  Lynnfleld. 
Henry  E.  Paige  of  Amherst. 
W.  M.  Wellington  of  Oxford. 
S.  B.  Taft  of  Uxbridge. 

Committee     on     Massachusetts 

Agricultural  College. 
Messrs.  John   Bursley  of  AVest  Barn- 
stable. 
W.  C.  Jewett  of  Worcester. 
Charles  H.  Shaylor  of  Lee. 
Isaac  Damon  of  Wayland. 
A.  H.  Nye  of  Blandford. 

Committee  on  Experiments  and 

Station  Work. 
Messrs.  Wm.  II.  Spooner  of  Boston. 

N.  I.  Bowditcii  of  Framingham. 
H.  A.  Turner  of  Norwell. 
Ralph  M.  Porter  of  Cumming- 

ton. 
E.  P.  Williams  of  Ashfleld. 

Committee    on   Forestry,   Roads 

and  Roadside  Improvements. 
Messrs.  FitA.NCis   H.  APPLETON  of  Pea- 
body. 
H.  A.  Turner  of  Norwell. 
H.  G.  Worth  of  Nantucket. 
J.  J.  Mason  of  Amesbury. 
Henry  S.  Pease  of  Middlefield. 

Committee    on     Institutes    and 

Public  Meetings. 
Messrs.  Edmund  Herset  of  Hingham. 

H.  H.  Goodell*  of  Amherst. 

H.  S.  Perham  of  Chelmsford. 

Wm.  R.  Sessions  of  Springfield. 

Albert  Ellsworth  of  Athol. 


The  secretary  is  a  member,  ex  officio,  of  each  of  the  above  committees. 


*  Died  April  2.3,1905. 
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DAIRY  BUREAU. 

Messrs.  C.  D.  RiciiAKDsoN  ot  Wi-st  IJrooktield,  1905;  IIenky  E.  Paige  ot  Amherst, 
1906;  J.  M.  Danfokth  of  Lynnfleld,  1907. 

Executive  Officer J.  Lewis  Ellsworth. 

General  Agent P.  M.  Harwood  of  Barre. 


CATTLE  BUREAU. 
Austin  Peters,  ]\I.R.C.V..s.,  Chief. 


STATE    NURSERY   INSPECTOR. 
Henry  T.  Fernald,  1'h.D.,  of  Amherst. 


Chemist,    . 

Entomologist, 

Botanist,  . 

I'omologist, 

Veterinarian, 

Engineer,  . 

Ornithologist, 


SPECIALISTS. 

By  Election  of  the  Board. 

Dr.  C.  A.  Goessmann, 
Prof.  C.  H.  Fernald, 
Dr.  Geo.  E.  Stone,  . 
Prof.  F.  A.  Waugii,  . 
Prof.  James  B.  Paige, 
Wm.  Wheeler,  . 
Edward  Howe  Forbusi 


Amherst. 
Ainlierst. 
Amherst. 
Ainlierst. 
Ainlierst. 
Concord. 
Warehain. 


By  Appointment  of  the  Secretary. 
Librarian,  F.  H.  Fowler,  B.Sc,  First  Clerk. 
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MASSACHUSETTS  AGRICULTUKAL  COLLEGE. 

Location,  Amherst,  Hampshire  Counly. 


BoAKD  OF  Trustees 
William  H.  Bowker  of  Boston,  . 
George  H.  Ellis  of  Newton, 
J.  Howe  Demond  of  Northampton, 
Elmer  D.  Howe  of  Marlborough, 
Nathaniel  I.  Bowditch  of  Framingham, 
William  Wheeler  of  Concord,    . 
Arthur  G.  Pollard  of  Lowell,    . 
Charles  A.  Gleason  of  New  Braintree, 
James  Draper  of  Worcester, . 
Samuel  C.  Damon  of  Lancaster,    . 
Merritt  I.  Wheeler  of  Great  Barrington 
Charles  H.  Preston  of  Danvers, 
William  R.  Sessions  of  Springfield,    . 
M.  Fayette  Dickinson  of  Boston, 


Term 
expires 
1906 
1906 
1907 
1907 
1908 
1908 
1909 
1909 
1910 
1910 
1911 
1911 
1912 
1912 


Members  ex  Officio. 

His  Excellency  Governor  Wm.  L.  Douglas, 

President  of  the  Corporation. 

Henry  H.  Goodell,*  M.A.,  LL.D., President  of  the  College. 

George  H.  Martin Secretary  of  the  Board  of  Education. 

J.  Lewis  Ellsworth, Secretary  of  the  Board  of  Agriculture. 

Officers  elected  by  the  Board  of  Trustees. 
Wm.  R.  Sessions  of  Springfield,     ....        Vice-President  of  the  Corporation. 

.T.  Lewis  Ellsworth  of  Worcester, Secretary. 

Prof.  Geo.  F.  Mills  of  Amherst Treasurer. 

Charles  A.  Gleason  of  New  Braintree, Auditor. 

William  P.  Brooks,  Ph.D Acting  President  of  the  College. 

Board  of  Overseers. 
The  State  Board  of  Agriculture. 

Examining  Committee  of  the  Board  of  Agriculture. 
Messrs.  Bursley,  Jewett,  Shaylor,  Damon  and  Nye. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural 
College. 


Henry  H.  Goodell,*  M.A.,  LL.D., 
William  P.  Brooks,  Ph.D.,   . 

F.  A.  Waugh,  B.Sc 

Charles  H.  Fernald,  I'h.D., 
Henry  T.  Fernald,  Ph.D.,  . 
Chas.  a.  Goessmann,  Ph.D., 
Joseph  B.  LiNDSEY,  Ph.D.,    . 
George  E.  Stone,  Ph.D., 
J.  E.  Ostrander,  C.E.,    . 


Director. 

Agricidturist  and  Acting  Director. 
.   Horticulturist. 
Entomologist. 
.  Assistant  Entomologist. 
Chemist  (Fertilizers). 
Chemist  (Foods  and  Feeding). 
Botanist. 
Meteorologist. 


*  Died  April  23, 190.5 
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MASSACHUSETTS  PATRONS  OF  HUSBANDRY. 


Officers  of  the  State  Grange,  1905. 

Master George  S.  Ladd  of  Sturbridge. 

Overseer, C:;ilton  D.  Richardson  of  West  IJrookfleld. 

Steward, Tolin  E.  Gifford  of  Sutton. 

Assistant  Steward Herbert  Sabin  of  Anilierst. 

Lecturer, Charles  II.  Rice  of  Leominster. 

Cliaplain, Rev.  A.  II.  Wheelock  of  Pepperell. 

Treasurer Hon.  F.  A.  Harrington  of  Worcester. 

Secretary, Wm.  N.  Howard  of  South  Easton. 

Gate  Keeper I.  H.  Lamb  of  Stoughton. 

Ceres Mrs.  Mary  E.  Jewett  of  Worcester. 

Pomona, Miss  Mary  E.  Cutler  of  Holliston. 

Flora Mrs.  Ethel  C.  Plumb  of  Stafford,  Conn. 

Lady  Assistant  Steward lAIrs.  S.  Mabel  Thompson  of  Hopkinton. 

Executive  Committee. 

Elmer  D.  Howe Marlborough. 

C.  A.  Dennen, Pepperell. 

George  L.  Clemence Southbridge. 

General  Deputy. 
C.D.Richardson '.       .       .       .     West  Brookfleld. 

Pomona  Deputies. 

Hon.  IM.  A.  Morse, Belchertown. 

Mrs.  S.  Ella  Southland Athol. 

Dr.  James  Oliver, Athol  Centre. 


Subordinate  Grange  Deputies. 


Marcellus  Boynton, 

E.  E.  Chapman, 
George  E.  Crosbj-, 
C.  C.  Colby,     . 

F.  H.  Stevens, 
C.  A.  Stimson, 
E.  A.  Emerson, 
C.  M.  Gardner, 
George  W.  Sherman, 
L.  R.  Smith,    . 

C.  O.  Littlefield,     . 
E.  II.  Gilbert, 
W.  D.  Scaver, 
L.  II.  Cud  worth,    . 
W.  H.  Sawyer, 
W.  A.  Harlow, 
r.  L.  Warfleld, 
0.  E.  Robinson, 


.     Assonet. 

.     Ludlow. 

.owell,  R.  F.  D.Xo.l. 

.  Hul)l)ardston. 

West  Acton. 

Royalston. 

IlaverhiU. 

Westlield. 

Urimfleld. 

Iladley. 

.  Sherborn. 

North  Easton,  R.  F.  D. 

Stiition  A,  Gardner. 

.      Oxford. 

.    Winchendon. 

.   Cummington. 

Buckland. 

Hinsdale. 


Special  Deputies. 

William  N.  Howard, South  Easton. 

Hfrlif-rt  Sabin, .   Amherst. 

F.  II.  IMumI), Siallord,  Conn. 

W.  T.  Ilerrick, Wi'stborough. 
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ANNUAL  REPORT 

Of  George  F.  Mills,  Treamrer  of  the  Hatch  Experiment  Station 
OF  Massachusetts  Agricultural  College, 

For  the  Year  ending  June  30,  1904. 


Cash  received  from  United  States  Treasurer, 

$15,000  00 

Cash  paid  for  salaries. 

$0,012 

05 

for  labor,     ..... 

3,070 

03 

for  publications,  .... 

1,017 

89 

for  postage  and  stationery,   . 

297 

42 

for  freight  and  express. 

116 

30 

for  heat,  light,  water  and  power, 

477 

95 

for  chemical  supplies,  . 

25 

40 

for  seeds,  plants  and  sundry  supplies,       408 

19 

for  fertilizers. 

1,331 

20 

for  feeding  stuffs. 

401 

28 

for  library, 

31 

70 

for  tools,  implements  and  machinei 

■y,        221 

33 

for  furniture  and  iixtures,     . 

509 

31 

for  scientific  apparatus, 

318 

21 

for  live  stock, 

313 

50 

for  travelling  expenses. 

137 

02 

for  contingent  expenses. 

10 

00 

for  building  and  repairs, 

301 

22 

$15,000  00 

$13,000  00 

Cash  received  from  State  Treasurer, 

from  fertilizer  fees. 

4,204 

58 

from  f;irin  products, 

2,714 

79 

from  miscellan(?ous  sources, 

3,606 

92 

Balance  Juno  130,  1903, 

3,198 

56 

$26,724  85 

Cash  paid  for  salaries, 

$13,134 

20 

for  labor,     .... 

1,985 

23 

Amnnnl.  enrricd  foriranl. 

.   $15,119 

•13 

6  HATCH   EXPERIMENT    STATION.  [Jan. 

A)iiuia/l  bronyldforivard. 

Cash  paid  for  puldicalioiis,  .... 

for  postage  and  stationery,   . 

for  freight  and  exjjress, 

for  heat,  light,  water  and  power, 

for  chemical  supplies,  . 

for  seeds,  plants  and  sundry  supplies, 

for  fertilizers, 

for  feeding  stuffs, 

for  library,  .... 

for  tools,  implements  and  niachinerj^ 

for  furniture  and  fixtixres,     . 

for  scientific  apparatus, 

for  live  stock, 

for  travelling  expenses, 

for  Ijuildings  and  repairs. 
Balance,       ...... 


I,  Charles  A.  Gleason,  duly  appomted  auditor  of  the  corporation,  do  hereby 
certify  that  I  have  examined  the  accounts  of  the  Hatch  Experiment  Station  of 
the  Massachusetts  Agricultural  College  for  the  fiscal  year  ended  June  30,  1904 ; 
that  I  have  found  the  same  well  kept  and  classified  as  above ;  that  the  receipts 
for  the  year  from  the  Treasurer  of  the  United  States  are  shown  to  have  been 
$15,000,  and  the  con-esponding  disbursements  $15,000;  for  all  of  which  proper 
vouchers  are  on  file  and  have  been  by  me  examined  and  found  correct,  thus  leav- 
ing no  balance  of  the  $15,000 ;  and  that  $3,383.55  are  left  of  the  State  aiipropria- 
tion  and  of  funds  received  from  miscellaneous  sources. 

CHARLES  A.  GLEASON, 

Auditor. 
Amherst,  Aug.  15,  1904. 


.  $15,119 
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71 
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52 
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70 

840 

60 

215 

80 

ly,    100 

34 

340 

15 

952 

56 

375 

75 

1,757 

08 

329 

53 

3,383 

55 

$26,724  85 
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REPORT   OF   THE   BOTAI^TST. 


G.    E.    STONE,    N.    F.    MONAHAN,    ASSISTANT. 


With  the  exception  of  a  continual  increase  in  our  corre- 
spondence, tlie  same  routine  has  been  pursued  as  in  previous 
years.  Experiments  have  been  carried  on  in  the  greenhouse 
as  usual  on  problems  connected  with  roses,  carnations,  to- 
matoes, melons  and  violets.  There  are  obscure  diseases 
connected  with  these  crops,  which  are  in  need  of  further 
study  in  order  to  throw  more  light  on  some  practical  methods 
of  controlling  or  eliminating  them. 

"Work  has  been  continued  on  the  efiects  of  illuminating 
gas  on  trees, — a  subject  which  is  becoming  important  to 
communities.  This  matter  is  receiving  attention  in  various 
States,  on  account  of  the  not  infrequent  destruction  of 
avenues  of  valuable  shade  trees.  Experiments  of  various 
kinds  pertaining  to  electricity  and  plant  life  in  general  have 
also  received  some  attention.  There  is  an  increased  interest 
in  this  subject,  more  particularly  relating  to  the  injurious 
effects  which  are  too  frequently  manifested  in  valuable  shade 
trees  coming  in  contact  with  live  wires.  The  de})artment 
has  also  given  considerable  attention  to  the  study  of  soil 
organisms,  but  this  work  at  present  is  merely  in  a  prelim- 
inary stage. 

Crops  as  related  to  Weather  Conditions. 
Every  season  is  distinctly  peculiar  as  regards  the  preva- 
lence or  non-prevalence  of  specific  fungous  growths.  The 
early  potato  blight  appeared  in  most  places  to  do  more  in- 
jury than  usual  during  the  early  part  of  the  summer.  This 
is  true  even  where  crops  were  sprayed.  As  far  as  this  season's 
results  arc  concerned,  it  would  indicate  that  spraying  was 
not  commenced   earlv   cnoiiuli    for   controlliiii!:  tins    bliu'ht. 
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Most  potatoes  ought  to  have  been  sprayed  as  early  as  June 
12  or  15,  in  order  to  check  the  bhght,  or,  in  other  words, 
when  they  were  less  than  one-third  grown.  In  regard  to 
the  mildew  and  wet  rot  on  the  potatoes,  the  effects  were 
severe  in  some  localities,  and  much  loss  was  experienced. 

The  asparagus  rust  was  more  pronounced  than  last  season. 
A  stem  rot  caused  much  damage  to  cultivated  dandelions,  — 
a  trouble  which  appears  to  be  an  unusual  one  in  this  State. 
Cucumber  and  melon  blight  have  been  exceedingly  rare  the 
past  summer,  being  the  first  for  about  six  years  when  no 
trouble  has  been  experienced.  The  downy  mildew  {Plas- 
mojpara  Cuhensis,  (B.  and  C.)  Humphrey)  of  cucumbers 
and  melons,  which  is  believed  to  work  its  way  north  from 
the  south  each  year,  did  not  meet  our  attention  once  during 
the  season.  On  the  other  hand,  Alternaria  and  Anthracnose 
have  existed  here  and  there,  but  did  no  appreciable  harm. 

The  worst  injuries  were  due  to  winter-killing.  In  our 
last  report  we  alluded  briefly  to  disastrous  effects  of  winter- 
killing of  various  shrubs  and  plants,  caused  by  the  unusual 
prolonged  fall  of  1902,  and  the  severe  and  sudden  cold  oc- 
cmTiug  in  December  of  that  year.  The  winter  of  1903  and 
1904  was  even  more  severe  than  the  preceding  one  in  causing 
injury  to  plants,  and  this  injury  showed  itself  in  a  different 
manner.  Last  winter  was  particularly  characterized  as  caus- 
ing severe  injury  to  native  plants,  as  well  as  exotic  orna- 
mentals. The  effect  of  the  extreme  cold  on  plants  was, 
moreover,  quite  different  in  the  winter  preceding,  inasmuch 
as  in  1902  and  1903  freezing  of  the  tender  wood  above 
ground  largely  took  place,  while  the  effects  of  last  Avinter's 
freeze  extended  both  above  and  below  the  surface  of  the 
ground.  The  most  characteristic  feature  of  the  last  winter- 
killing was  the  injury  done  to  the  roots.  This  was  particu- 
larly noticeable  on  apple,  pear  and  plum  trees,  and  the  white 
pine  suffered  to  a  considerable  extent  in  some  localities. 
Many  ornamental  shrubs  and  vines  also  show  the  same  char- 
acteristic effects  of  root  killing.  Numerous  apple  trees 
were  killed  outright,  and  thousands  lost  a  greater  or  less 
number  of  limbs,  due  to  an  inadequate  root  system  to  supply 
them.     Pear  trees  did  not  seem  to  be  affected  so  extensively 
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as  the  apple.  We  observed  pear  trees  which  had  their  trunks 
spUt  open  two  or  three  inches  hy  the.  frost.  The  erevices 
eventuall}^  closed  and  conmieneed  to  heal  over  in  the  spring, 
although  the  effects  of  partial  root  killing  have  left  many  of 
them  in  a  bad  condition.  The  splitting  of  the  stem  is  what 
is  termed  sun  scald  or  frost  crack,  and  the  frost  and  sun  are 
believed  to  be  responsible  for  it.  One  of  the  characteristic 
results  of  partial  root  killing  is  that  the  trees  will  bear  leaves 
in  the  spring  and  appear  normal  for  a  wdiile,  wdien  suddenly 
the  leaves  commence  to  turn  yellow  and  brown,  and  finally 
dry  up  and  drop  off.  If  only  part  of  the  root  system  is  in- 
jured, the  effects  will  show  only  on  one  or  more  branches  or 
limbs  ;  but  w^hen  a  large  portion  of  the  root  sj^stem  is  involved, 
the  whole  tree  is  likely  to  collapse.  The  development  of  the 
leaves  of  many  apple  trees,  and  in  some  instances  of  peach 
and  plum  trees  which  had  })artiall3^  leaved  out,  was  suddenly 
arrested,  and  they  remained  in  this  condition  all  summer. 

White  pines  in  some  localities  appeared  to  be  injured  ex- 
tensively by  cold,  and  such  native  species  as  the  white  ash, 
red  and  sugar  maples,  birches  and  poplars  showed  the  effects 
of  the  severe  winter.  The  red  maples  exhibited  in  many 
cases  a  scarcity  of  foliage,  especially  near  the  top  ;  and  more 
dead  wood  than  usual  was  observed  in  some  of  the  other 
species  noted.  The  effects  of  root  killing  shoAV  more  con- 
spicuously when  the  soil  moisture  becomes  reduced,  and  in 
many  cases  not  until  the  season  had  become  quite  advanced 
did  some  trees  show  the  effects  of  winter-killing.  The  etl'ects 
on  exotic  plants  were  more  severe  than  in  1902,  since,  in 
addition  to  the  part  above  ground,  the  roots  were  injured. 

Japanese  maples,  Japanese  clematis,  California  privet, 
deutzia,  roses,  barberries,  viburnums,  etc.,  suffered  to  a 
considerable  extent,  and  many  were  killed  outright.  This 
list  could  be  greatly  extended,  and  if  complete  would  far 
exceed  that  noted  in  our  last  report.  Sycamore  and  Norway 
maples  have  sutlered  from  the  loss  of  new  wood  during  the 
past  two  years,  as  shown  by  the  death  of  terminal  l)ranches. 
Grape  vine  roots  were  affected  in  many  cases,  and  in  some 
instances  the  maturing  fruit  wilted  and  dried  u[)  as  if  affected 
by  the  black  rot. 
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On  the  whole,  the  season  can  be  characterized  as  showing 
an  unusual  amount  of  winter-kilhng ;  in  fact,  more  than  has 
been  seen  for  many  years  in  this  State. 

Testing  of  Seed. 
This  department  has  frequently  been  called  upon  to  do 
more  or  less  of  this  work  for  farmers,  and  in  man}-  instances 
for  seedsmen.  Practically  all  seedsmen  test  their  own  seed  ; 
when,  however,  there  is  some  doubt  as  to  the  germinating 
capacity,  it  occasiotially  becomes  necessary  to  submit  the 
seeds  to  a  third  party  for  results  ;  in  such  cases  the  station 
is  called  upon  to  make  tests.  During  the  past  year  120 
samples  have  been  tested  for  farmers  and  seedsmen. 

The  Practice  of  Soil  Sterilization. 

The  application  of  steam  under  more  or  less  high  pressure 
to  gi"eenhouse  soils  contaminated  with  sterile  fungi,  and  the 
use  of  hot  water  for  partial  sterilization,  have  been  practised 
for  a  few  years  by  greenhouse  growers.  We  have  had  con- 
siderable experience  with  growing  crops  in  sterilized  soil, 
and  some  greenhouse  growers  have  annually  resorted  to  this 
method  of  treatment.  It  is  our  purpose  to  give  a  resume  of 
the  results  obtained  from  this  practice. 

Sterilization  has  been  the  means  of  lessening  tlie  amount 
of  infection  in  lettuce  houses  in  plants  affected  with  drop 
and  Rhizoctonia,  and  also  of  ridding  houses  of  eel  worms. 
It  has  also  been  the  means  of  greatly  stimulating  the  growth 
of  crops  ;  and  in  this  respect  it  is  likely  to  do  as  much  harm 
as  good,  when  intelligent  supervision  is  not  given  to  the 
crop.  Some  greenhouse  men  have  resorted  to  sterilization 
for  no  other  purpose  than  merely  to  try  it,  their  houses 
being  free  from  any  infection  for  which  this  method  of  treat- 
ment could  be  recommended  ;  while  others  have  followed 
the  practice  of  sterilizing  for  the  purpose  of  modifying  the 
growth  and  texture  of  their  plants. 

Besides  the  desired  effect  upon  the  eradication .  of  drop 
and  Rhizoctonia  in  lettuce  houses,  it  has  been  the  means 
of  modifying  to  a  large  extent  the  texture  of  lettuce,  and 
it  has  been  employed  as  a  stimulator.     It  has  also  been  sue- 
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ce.s.sfiil  in  eradicating  trouble.some  iii.sect  pests,  its  prin- 
cii):il  drawbacks,  Iiovvever,  in  growing  lettuce,  have  been 
due  to  its  stinuilating  ctTects  on  the  plant  itself,  wliich, 
where  proper  precautions  are  not  taken  as  regards  tempera- 
ture, etc.,  result  in  developing  a  more  tender  plant,  with  a 
loose  and  less  desirable  head.  A  lettuce  plant  of  this  type 
is  more  tender  because  it  contains  more  water,  and  it  is  not 
so  desirable  for  the  market.  Moreover,  such  plants  are  in- 
clined to  be  susceptible  to  Botrytis  rot,  if  not  properly 
handled.  We  learned  \ery  early  in  our  ex[)eriments  that, 
on  account  of  the  stimulating  effect  brought  about  by  grow- 
ing plants  in  sterilized  soils,  it  is  necessary  to  hold  the  crop 
back  by  maintaining  lower  night  temperatures.  If  a  tem- 
perature of  from  8'^  to  10°  F.  lower  than  is  customary  at 
night  is  maintained,  so  that  the  crop  may  develop  no  faster 
than  one  grown  under  normal  conditions,  the  result  will  bo 
a  crop  possessing  firm  heads  of  equal  texture  and  resisting 
qualities  to  that  grown  under  normal  conditions.  We  have 
repeatedly  called  attention  to  the  necessity  of  this  practice 
in  OTOwino;  lettuce  in  sterilized  soils,  but  this  advice  has  not 
always  been  followed. 

There  has  been  a  slight  increased  tendency  for  lettuce 
plants  to  become  more  subject  to  Botrytis  rot  when  grown 
in  either  sterilized  soil  or  that  treated  l)y  hot  water,  o wing- 
to  a  more  accelerated  growth,  and  the  production  of  a  head 
of  less  firm  texture.  Botrytis  rot  is  the  principal  disease 
that  most  lettuce  crops  are  troubled  with  at  the  present 
time.  However,  it  is  not  a  very  serious  one  with  good 
growers.  Therci  will  be  observed  here  and  there  a  plant 
affected  with  Botrytis  rot  in  the  best  of  houses ;  the  ideal 
conditions,  however,  recjuire  that  there  should  be  none.  As 
to  the  loss  by  Botrj'tis  rot  by  experienced  growers,  it  is  of 
no  practical  importance,  since  the  percentage  will  be  repre- 
sented by  a  small  decimal.  Botrytis  rot  can,  nevertheless, 
be  eliminated  to  a  greater  extent  than  it  is,  if  lettuce  growers 
would  follow  certain  precautions  more  carefully.  In  groov- 
ing plants  in  sterilized  soil,  Botrytis  rot  can  be  reduced  by 
paj^ing  alt(Mition  to  projxT  IcnqK'rature  conditions  at  night, 
or,  in  other  words,  by  holding  llie  crop  within  legitimate 
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limits.  The  principal  sources  of  Botrytis  infection  are 
inferior  prickers  or  seedlings.  All  prickers  showing  the 
black  root  should  be  discarded,  as  this  is  the  beginning 
of  the  Botrytis  rot.  No  prickers  showing  any  injuries  to 
the  leaves,  roots  or  cotyledons  should  be  utilized,  nor  should 
any  dead  leaves  be  allowed  to  form  on  the  plants  or  be  left 
on  them  after  transplanting.  A  strict  adherence  to  the 
above  precautions  will  greatly  reduce  Botrytis  rot. 

Another  feature  which  should  be  considered  in  connectioa 
with  the  Botrytis  rot,  as  well  as  rots  in  general,  is  watering. 
Lettuce  growers  have  developed  the  tendency  to  do  less 
watering  after  the  crop  is  set  than  formerly.  They  apply 
most  of  the  water  previous  to  planting,  at  the  present 
time.  This  practice  induces  the  plant  to  develop  a  better 
root  system.  The  surface  of  the  soil  becomes  dry  and 
remains  so,  which  constitutes  a  great  feature  in  eliminat- 
ing Botrytis  rot,  drop,  etc.  Were  it  possible  for  air  and 
sun  to  obtain  access  to  a  lettuce  stem,  there  would  scarcely 
be  known  such  a  thing  as  lettuce  rot,  with  the  present  skill 
developed  in  handling  this  crop.  Some  growers  have  prac- 
tised for  some  time  the  method  of  thorougrhlv  wettinof  the 
soil  before  planting,  and  not  applying  any  water  after  trans- 
planting ;  while  others  water  occasionally  for  only  two  or 
three  weeks  after  transplanting.  We  demonstrated  quite 
early  in  our  work  the  importance  of  keeping  the  surface  of 
the  soil  dry.  Subirrigation  methods  reduce  the  rots  to  a 
considerable  extent ;  and  the  method  of  thoroughly  wetting 
the  soil  previous  to  planting,  and  not  supplying  any  water 
afterwards,  is  similar  in  its  effects  to  subirrigation,  besides 
having  the  advantage  of  being  a  much  cheaper  method. 
Top  coatings  of  clean,  dry  sand  and  other  substances  have 
similar  effects  in  reducino-  rots. 

We  believe  that  a  great  deal  can  be  accomplished  in 
eliminating  Botrytis  rot  and  other  diseases  if  more  care  be 
taken  in  selecting  seed  of  a  more  uniform  size  and  character. 
Care  should  be  taken  in  selecting  seed  that  will  produce 
more  hardy  plants,  and  that  which  will  produce  plants  less 
subject  to  infection.  There  is  a  chance  for  experimentation 
and  more  careful  study  here. 

In   one  instance   w^c   have   heard    it    implied    that   lettuce 
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crops  grown  in  sterilized  soil  were  prone  to  mildew.  This 
may  result  to  some  extent  Avlien  the  crop  is  not  properly 
handled ;  but  mildew  is  confined  to  the  houses  of  only  a 
very  few  commercial  growers,  and  its  existence  in  a  house 
at  all  can  be  accounted  for  otherwise.  We  introduced  the 
mildew  into  our  house  several  times,  but  it  always  died  out, 
and  was  never  known  to  live  through  the  summer.  On  the 
whole,  far  better  lettuce  crops  are  turned  out  to-day  than 
five  years  ago,  and  there  is  a  decided  decrease  in  the  amount 
of  infection,  due  to  the  application  of  improved  methods  of 
treatment  and  culture. 

As  regards  the  effects  of  sterilized  soil  on  the  growth  of 
cucumbers,  our  experiments  and  those  of  others  have  shown 
favorable  results,  since  cucumbers  will  stand  a  considera))le 
amount  of  forcing  without  any  detriment ;  and  we  have 
none  of  the  drawbacks  due  to  excessive  stimulation  of  the 
crop,  such  as  we  find  in  lettuce.  When  cucumbers  are  grown 
under  single  lights  of  glass,  or  under  favorable  conditions  as 
regards  light,  the  stimulating  eflects  due  to  sterilization  act 
most  advantageously ;  while,  on  the  other  hand,  where  the 
crop  is  grown  under  exceedingly  abnormal  conditions  as 
regards  heat,  light  and  moisture,  as  it  sometimes  is,  no 
appreciable  results  are  noticeable,  except  in  so  far  as  the 
treatment  eliminates  undesirable  pests  from  the  soil.  In- 
deed, no  form  of  stimulation  is  of  any  practical  value  to 
plants  when  their  conditions  of  growth  are  extremely  ab- 
normal. Sterilization  is  especially  efficacious  in  destroying 
eel  Avorms  and  preventing  timber  rot,  and  also  destroys  some 
insect  pests  ^vhich  trouble  the  cucumber.  One  of  the  special 
advantages  in  grooving  cucumbers  in  sterilized  soil  is  con- 
nected with  the  seed  and  seedling,  since  germination  of  the 
seeds  is  hastened,  the  plants  are  accelerated,  and  damping- 
off  is  prevented.  A  considerable  amount  of  acceleration  is 
given  to  the  growth  of  the  seedling  ;  and  in  our  ex})eriments, 
where  seeds  were  sown  in  sterilized  and  unsterilized  soil, 
we  olitaincd  an  increase  in  the  actual  germination  of  the 
seed  ccjual  to  33  per  cent,  in  favor  of  sterilized  soil.  The 
expense  of  sowing  seeds  and  starting  seedlings  in  sterilized 
soil  would  be  slight,  and  the  results  obtained  render  this 
process  especially  desirable. 
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The  growing  of  carnations  in  sterilized  soil,  according  to 
our  limited  experiments,  shows  a  slightly  beneficial  eifect  on 
the  plant,  although  others  who  have  had  more  extensive 
experience  have  noted  very  little  difference  as  the  result  of 
this  practice.  It  is  especially  applicable  to  carnations  in 
eliminating  the  wet  stem  rot  caused  by  the  fungus  Rhizoc- 
tonia.  In  our  opinion,  there  is  little  reason  to  believe  that 
sterilizing  would  succeed  in  preventing  the  dry  rot  caused  by 
Fusarium.  With  carnations,  soil  sterilization  possesses  some 
advantage  in  the  cutting  bed  where  cuttings  are  affected 
with  Rhizoctonia  and  the  damping-off  fungus  (^PytJiium  De 
Baryanum,  Hesse).  In  our  rather  extensive  use  of  ster- 
ilized soil  we  have  never  observed  any  detrimental  influence 
on  the  soil  itself;  we  have,  however,  alwaj^s  made  use  of 
a  tolerably  rich  soil,  well  supplied  with  organic  matter. 

The  principal  forms  of  appliances  now  used  for  this  pur- 
pose are  similar,  with  some  modifications,  to  those  which 
have  been  employed  for  five  or  six  years.  Perforated  iron 
pipes  made  up  into  frames,  10  to  12  feet  long  and  8  to  10 
feet  wide,  are  most  generally  used.  The  harrow  form  of 
apparatus,  known  as  the  Sargent  sterilizer,  is  also  largely 
used,  and  consists  of  an  iron  frame,  4  or  5  by  8  or  10  feet, 
provided  with  perforated  teeth  about  10  or  12  inches  apart 
and  1  foot  long.  The  teeth  are  thrust  into  the  soil,  and  the 
steam  is  turned  on.  With  this  form  of  apparatus  it  is  not 
necessary  to  shovel  the  soil,  hence  the  process  is  cheap. 
The  latter  type  requires  a  high  pressure  of  steam,  and  not  so 
great  a  volume  ;  while  the  former  apparatus  requires  a  large 
volume  of  steam,  and  can  be  operated  to  advantage  with  15 
or  20  pounds  of  steam  pressure. 

The  Influence  of  Electrical  Potential  on  the 

Growth  of  Plants.^ 
In  our  last  report  we  gave  results  of  experiments  showing 
the  effects  of  current  electricity  upon  the  growth  of  plants, 
also  the  results  of  subjecting  plants  and  moist  seeds  to  dif- 
ferent electrical  potentials.     We  shall  give  here  the  results 

1  These  experiments  wore  coiirtucted  by  N.  F.  INIonahnn. 
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of  further  experiments  along  similar  lines,  and  present  some 
results  relating  to  differences  of  electrical  potential  which 
exist  between  locations  in  trees  and  corresponding  situations 
more  or  less  removed  from  them. 

In  the  first  scries  of  experiments  we  will  consider  the 
influence  of  electrical  potential  upon  growth.  In  subjecting 
plants  to  an  atmospheric  charge  of  a  certain  potential  we  used 
a  glass  case  such  as  is  described  in  our  preceding  report, 
being,  briefly,  a  glass  case  3  feet  4  inches  long,  2  feet  9 
inches  wide  and  2  feet  11  inches  high,  with  shellacked  wooden 
frames  and  bottom.  Another  case,  for  comparison,  and 
similar  in  structure  but  slightly  larger,  was  also  employed. 
Both  cases  were  tolerably  tight  when  closed,  and  were  placed 
on  movable  trucks,  from  which  they  were  well  insulated,  in  a 
larixe  oTcenhouse.  The  jyreenhouse  screened  out,  as  it  were, 
the  atmospheric  electricity.  At  no  time  have  we  ever  been 
able  to  detect  any  electrical  potential  in  the  air  in  green- 
houses. The  soil  used  in  growing  the  plants  was  of  uniform 
type,  very  carefully  mixed ;  in  fact,  every  precaution  was 
taken  to  have  the  soil  conditions  the  same  in  each  case,  and 
all  its  various  constituents  were  thoroughly  incorporated. 

In  the  case  which  was  to  be  treated  was  placed  a  small 
water-dripping  apparatus,  which  served  as  a  collector,  and 
which  indicated  the  degree  of  charging.  The  air  Avas  charged 
by  means  of  a  wire  projecting  into  the  case  from  a  Topler- 
Holtz  influence  machine.  All  electrical  readino;s  were  meas- 
urcd  by  a  Thompson  quadrant  electrometer. 

In  the  two  experiments  now  described  radish  plants  were 
employed,  as  they  seemed  to  be  most  suitable  for  the  con- 
dition under  which  they  were  grown.  The  seeds  were  of  a 
uniform  grade,  and  were  sown  in  rows  3  inches  apart  and  1 
inch  apart  in  the  rows.  It  was  the  intention  to  charge  the 
case  each  morning  to  a  potential  of  150  volts  ;  but  this  was 
impossible,  as  exactly  150  volts  could  not  always  be  obtained, 
and  at  times,  on  account  of  the  dampness  of  the  air,  no  charge 
could  be  procured  from  the  machine.  The  doors  of  both 
cases  were  kept  closed  for  four  hours  after  the  charge  had 
been  induced  into  the  treated  case,  and  at  the  end  of  that 
time  they  were  opened ;  th(>refore,  for  twenty  out  of  every 
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twenty-four  hours  all  the  plants  were  growing  under  the  same 
conditions.  At  all  times  the  conditions  of  temperature  and 
moisture  were  practically  the  same  in  both  charged  and  nor- 
mal, or  uncharged,  cases. 

Table  I.,  Experiment  I.  (^Raphanus  sativus  L.).  —  Showing  the  Re- 
sults obtained  by  electrically  chargincj  the  Air  in  a  Case. 


Case. 

Average 
Daily 

Charge 
(Volts). 

Number 

of 
Plants. 

Total  Weight  in 
Gkams  of  — 

Tops. 

Roots. 

Normal  case,        .... 
Electrically  charged  case, 

167.2 

219 

162 

2,211.3 
2,551.5 

510.3 
623.7 

Table  I.,  Experiment  I.  (^Raphanus  sativus  L.).  —  Showing  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case  —  Concluded. 


Case. 

Average  Weight 
IN  Grams  of  — 

Per  Cent,  gained 
IN  Weight  of  — 

Total 

Per  Cent. 

gained. 

Tops. 

Roots. 

Tops. 

Ro»ts. 

Normal  case. 
Electrically  charged  case, 

10.007 
15.750 

2.333 
3.850 

55.98 

65.67 

.57.67 

The  experiment  in  Table  11.  is  similar  to  Experiment  I., 
except  that  the  seeds  were  planted  in  rows  5  inches  apart, 
instead  of  4,  as  in  the  preceding  one.  The  cold  weather  in- 
terfered with  the  development  of  the  plants,  and  the  experi- 
ment was  brought  to  a  close  earlier  than  was  planned. 


Table  II.,  Experiment  II.  (^Rajjhamis  sativus  L.).  —  Showing  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case. 


Average 
Daily 
Charge 
(Volts). 

Number 

of 
Plants. 

Total  Weight  in 
Grams  of  — 

Case. 

Tops. 

Roots. 

Normal  case,        .... 
Electrically  charged  case, 

141.2 

136 
69 

91 
66 

98.5 
74.0 
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Table  II.,  Experiment  n.  (^Raphanus  sativus  L.).  —  Shoiving  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case  —  Concluded. 


Case. 

Average  Weight 
IN  Grams  of  — 

Per  Cent,  gained 
IN  Weight  of  — 

Total 

Per  Ceut. 

gained. 

Tops. 

Roots. 

Tops. 

Roots. 

Normal  case, 
Electrically  charged  case, 

.669 
.955 

.724 
1.07-2 

42.73 

49.46 

45.. 58 

The  results  given  in  tables  I.  and  II.  are  quite  similar. 
In  Table  I.  there  Avas  a  gain  of  55.98  per  cent,  in  the  weight 
of  tops  or  leaves  and  65.67  per  cent,  in  the  weight  of  roots, 
over  the  uncharged  plants  ;  in  Table  II.,  the  percentage  given 
for  the  tops  is  42.73  and  for  the  roots  49.46.  The  total  gain 
in  Experiment  I.  is  57.(57  per  cent.  ;  in  Experiment  II.  it  is 
45.58  per  cent.  The  average  gain  in  both  experiments  was 
49.35  per  cent,  for  the  tops  or  leaves,  57.56  per  cent,  for 
the  roots  and  51.62  per  cent,  as  an  average  total  gain  for  the 
electrically  stimulated  plants.  The  charge  in  Experiment  I. 
averaged  167.2  volts;  in  Experiment  IL,  141.2  volts.  The 
charge  only  lasted  a  few  seconds  in  all  instances,  and  prac- 
tically disappeared  from  the  atmosphere  of  the  case  in  fifteen 
minutes. 

Some  measurements  were  occasionally  made  of  a  dozen 
typical  plants  from  each  case  in  Experiment  I.  The  object 
in  taking  these  measurements  was,  first,  to  show  the  differ- 
ence in  size  and  degree  of  acceleration,  diff'erentiation ,  etc., 
of  the  treated  and  untreated  plants;  and,  second,  to  com- 
pare the  electrically  treated  plants  with  those  that  were  not 
treated,  when  the  latter  were  practically  in  the  same  stage 
of  development ;  or,  in  other  words,  the  plants  in  the  elec- 
trically charged  case  were  compared  with  those  in  the  un- 
treated case  on  the  day  in  which  the  measurements  were 
made,  and  also  five  days  later,  Avhen  the  development  of  the 
normal  plants  had  reached  practically  the  same  stage  as  tliat 
of  the  plants  in  the  electrically  treated  ease.  B}^  this  method 
any  changes  in  the  external  configuration  of  the  })lants 
brought  about  by  electrical  stimulation  could  be  noted. 
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Table  HI.  shows  the  results  of  these  measurements,  and 
Table  IV.  gives  a  comparison  between  the  leaves  of  the 
plants  in  the  charged  and  uncharged  cases,  measurements 
being  made  August  15  and  August  20,  respectively. 

Table  III.  —  Shoioing  the  Average  of  Some  Measurements  of  Flants  m 
Table  I.,  Ezperitnent  I. 


Date. 

Case. 

Width  of 
Leaf 

(Centi- 
meters) . 

Length  of 
Blade 
(Centi- 
meters) . 

Length  of 
Petiole 
(Centi- 
meters) . 

Length  of 
Whole 
Leaf 
(Centi- 
meters) . 

August  15, 

Normal  case, 

Electrically  charged  case, . 
Difference,     . 

Normal  case, 

Electrically  charged  case, . 
Difference,     . 

2.13 
2.66 

4.17 
5.33 

2.28 
4.34 

6.49 
10.16 

August  20, 

.53 

2.79 
3.65 

1.16 

4.83 
6.95 

2.06 

3.35 

5.20 

3.67 

8.10 
12.05 

.86 

2.12 

1.85 

3.95 

Table  IV.  —  Oiving  a  Goviparison  bctiveen  the  Leaves  of  the  Plants  in 
the  Charged  and  Uncharged  Cases. 


Date. 

Case. 

AVidth  of 
Leaf 
(Centi- 
meters) . 

Lensrth  of 
Blade 
(Centi- 
meters) . 

Length  of 
Petiole 
(Centi- 
meters). 

Length  of 
Whole 
Leaf 
(Centi- 
meters) . 

August  20, 
August  15, 

Normal  case. 

Electrically  charged  case, 
Difference,     . 

2.79 
2.66 

4.83 
5.33 

3.35 
4.34 

8.10 
10.16 

.13 

..50 

.99 

2.06 

The  results  of  these  experiments  shoAV  what  was  readily 
discernible  with  the  naked  eye  ;  namely,  that  the  length  of 
leaves  of  the  electrically  treated  plants  was  quite  different 
from  those  of  the  normal  or  untreated  plants,  and  that  the 
Avidth  and  length  of  the  leaf  blade  and  the  length  of  the 
petioles  of  the  plants  in  the  electrically  treated  case  exceeded 
those  of  the  normal  or  untreated  plants.  When  comparisons, 
however,  are  made  of  the  plants  in  the  electrically  treated  case 
of  August  15  with  those  of  the  normal  of  August  20,  or  five 
days  later,  it  Avill  be  observed  that  the  width  of  the  blade  of 
the  normal  exceeded  that  of  the  treated  one  by  .13  centime- 
ters, and  that  the  difference  in    the  length  of  the  blades. 


1905.]  PUBLIC   DOCUMENT  — No.   33.  19 

petioles  and  leaves  in  general  was  much  less  marked.  The 
length  of  the  blade,  petiole  and  whole  leaf  in  general  was 
longer  for  identical  periods  of  development  in  the  electrically 
treated  plants  than  in  the  normal  or  untreated,  although  the 
width  of  the  blade  was  more  generally  marked  in  its  devel- 
opment in  the  normal  than  in  the  plants  in  the  electrically 
charged  case.  The  morphological  diflerentiation  due  to  elec- 
trical stimulation  is  shown  in  these  experiments. 

The  plants  in  the  electrically  charged  case  were  of  a  lighter- 
green  color,  and  they  showed  a  greater  tendency  to  leaf  burn 
than  did  the  normal  plants.  They  also  appeared  to  be  more 
succulent,  but  moisture  determinations  made  of  the  leaves  at 
the  close  of  the  experiment  showed  no  difference  in  this  re- 
spect. The  roots  in  the  treated  case  were  relatively  more 
elongated  than  those  in  the  untreated  case.  Whether  tliis 
form  of  electrical  treatment  stimulates  plants  more  than  cur- 
rent electricity  cannot  definitely  be  determined,  from  the 
lack  of  a  suHicient  number  of  comparative  results.  How- 
ever, these  two  experiments  would  indicate,  both  from  naked- 
eye  observations  and  from  weights  and  measurements,  that 
static  charges  act  as  more  pronounced  stimuli  than  current 
electricity  when  applied  to  soils.  Electrical  stinmlation 
gives  rise  to  effects  similar  to  those  caused  b}^  lack  of  light, 
or  such  as  result  from  partial  etiolation.  The  light-green 
color  of  the  foliage  and  the  elongated  organs  were  similar  to 
those  noticed  in  plants  grown  in  poorly  lighted  greenhouses 
in  winter,  and  in  shaded  plants  grown  in  the  forest.  Other 
kinds  of  electrical  stinmlation  appear  to  have  the  same  gen- 
eral effects  on  the  plant. 

Comparison  of  Afmosjihei'ic  Electrical  Potential  in  Trees 
and  in  the  Free  Air. 
The  idea  has  been  advanced  that  trees,  shrubs,  and  in  fact 
all  growing  ])lants,  must  form  a  means  b}^  which  the  poten- 
tial of  the  air  and  the  earth  is  held  in  equilibrium.  A  living 
tree  does  not  offer  such  an  enormous  resistance  to  the  jiassage 
of  electricity  as  dead  wood  does.  We  have  charged  small 
plants  in  the  labomtory  to  a  sufliciently  high  potential  so 
that,  when  placed  in  the  dark,  sparks  were   emitted    from 
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many  points  of  the  leaves,  and  living  plants  will  readily 
take  chai'Ofes  from  a  static  machine.  It  has  also  been  main- 
tained  that  trees  modify  the  electrical  potential  of  the  atmos- 
phere of  their  immediate  surroundings. 

Grandeau^  and  other  experimenters  have  shown  that  when 
plants  are  grown  under  wire  netting  they  develop  less  in  a 
given  space  of  time  than  do  plants  grown  under  similar 
conditions  in  ever}^  respect  as  regards  light,  etc.,  in  the  free 
atmosphere.  The  interpretation  of  this  phenomenon  is, 
that  wire  screens  modify  the  atmospheric  electrical  potential, 
or  absorb  the  electricity,  as  it  were,  to  the  detriment  of  the 
plant.  This  method  of  experimenting  with  wire  nets  we 
have  employed  only  to  a  limited  extent,  and  at  present  have 
not  a  sufficient  number  of  results  on  which  to  report.  Unfor- 
tunately, most  of  the  experiments  previously  made  in  this 
line  are  open  to  severe  criticism,  from  the  fact  that  too  few 
plants  were  employed,  and  different  methods  of  surrounding 
the  plants  with  ^vire  netting  prevailed,  which  accounts  for 
occasional  conflicting  results.  Grandeau  obtained  similar 
results  by  growing  plants  under  a  chestnut  tree,  as  under  a 
wire  netting ;  and  he  concluded  that  it  is  probable  that  trees 
modify  to  a  large  extent  the  electrical  potential  of  the  atmos- 
phere in  their  immediate  neighborhood.  The  object  we  had 
in  view  in  these  experiments  was  to  ascertain,  among  other 
things,  whether  trees  did  modify  in  any  way  the  electrical 
potential  of  the  atmosphere  in  their  immediate  vicinity.  In 
order  to  ascertain  whether  there  is  any  discernible  diflerence 
between  the  atmospheric  electrical  potential  in  trees  and  in 
the  free  air,  at  corresponding  height  and  location,  we  made 
a  series  of  three  readings  daily  from  April  to  July,  and  daily 
readings  during  the  remainder  of  the  experiment,  with  col- 
lectors and  a  Thompson  quadrant  electrometer.  These, 
observations  were  started  early  in  the  spring,  before  any 
foliage  had  developed,  and  continued  until  after  the  leaves 
had  fallen.  A  collector  was  placed  in  an  elm  tree,  at  a 
heiofht  of  40  feet  above  the  ground,  at  a  fork  between  two 
limbs  from  which  it  was  insulated.  The  collector  was  sit- 
uated about  on  a  level  with,  or  slightly  above,  the  spread  of 

1  "Comptes  rendus,"  T.  LXXXVII.,  1878,  pp.  60,  285,  939.    "Chimie  et  Physiologic 
appliquecs  a  I'Agriculture  et  a  la  Sylviculture  par  L.  Grandeau,"  Paris,  1879,  p.  279. 


1905.] 


PUBLIC    DOCUMENT  — No.   33. 


21 


the  bi-aiichcs  and  leaves.  The  tree,  however,  Avas  not  in 
every  respect  a  typical  ehn  for  this  region,  the  head  being 
high  and  close,  with  the  branches  drooping  but  little. 

Tlie  collector  in  the  tree  is  designated  as  II.  in  tlie  follow- 
ing monthly  records ;  and  the  one  in  the  free  air,  which  was 
located  near  a  building,  is  designated  as  I.  Collector  III. 
was  in  a  spruce  tree,  and  Nos.  IV.  and  V.  were  added  in 
August.  Collector  III.  was  located  12  feet  high,  near  the 
top  and  under  the  branches  of  a  small  Norway  spruce.  Nos. 
IV.  and  V.  represent  readings  from  two  small  Norway  spruce 
trees,  about  2  feet  high,  in  pots ;  they  were  located  about 
16  feet  from  the  ground,  on  a  plank  scaffold.  No.  IV.  had 
a  copper  plate  in  the  soil,  w^hich  was  connected  with  the 
electrometer  when  readings  were  made.  No.  V.  had  a  sim- 
ilar plate,  but  was  grounded  with  an  insulated  wire  ;  another 
wire  led  from  this  copper  plate  in  the  soil  to  the  electrom- 
eter. 

Readings  were  taken  from  the  various  collectors  on  the 
same  electrometer  at  practically  the  same  time  each  day. 
Table  V.  shows  readings  taken  from  April  20  to  Nov.  1,  1904, 
and  where  readings  are  omitted  they  could  not  be  obtained. 
All  readings  not  otherwise  recorded  imply  negative  potential. 


Table  V.  —  Records  showing  the  Electrical  Potential  (Volts)  taken  from 
an  Elm  Tree  and  from  Free  Air. 


9  A.M. 

1  1 

.M. 

5  P.M. 

Date. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

1904. 

April  -21,  . 

.^.O 

56.0 

32.0 

32.0 

0.0 

0.0 

•ii,  . 

48. 0 

48.0 

32.0 

32.0 

16.0 

16.0 

23,.        . 

8.0 

8.0 

40.0 

40.0 

- 

- 

24,  . 

16.0 

16.0 

16.0 

16.0 

16.0 

- 

25,  . 

40.0 

40.0 

40.0 

40.0 

16.0 

16.0 

26,. 

32.0 

32.0 

16.0 

16.0 

32.0 

32.0 

27,  .        . 

- 

- 

60.0 

60.0 

40.0 

40.0 

28,. 

8.0 

8.0 

32.0 

32.0 

45.0 

45.0 

29,  . 

24.0 

0.0 

8.0 

0.0 

0.0 

0.0 

30,.        . 

32.0 

32.0 

- 

- 

- 

- 

Ai)ril  '24,  treef 

show  signs 

of  buddiiiic 
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Table  V.  —  Eecorcls  showing  the  Electrical  Poteidial  (  Volts')  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 


9  A.M. 

1  P.M. 

5  P.M. 

Date. 

Collector 

I.  — Free 

Air. 

Collector 
11.  — Elm. 

Collector 
I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

1904. 

May   1,    . 

112.0 

112.0 

32.0 

32.0 

0.0 

0.0 

2,    . 

16.0 

16.0 

12.0 

12.0 

8.0 

8.0 

3,    . 

48.0 

48.0 

40.0 

40.0 

48.0 

48.0 

4,    . 

56.0 

56.0 

24.0 

24.0 

24.0 

24.0 

5,    . 

56.0 

56.0 

,56.0 

56.0 

8.0 

0.0 

6,    . 

12.0 

12.0 

24.0 

24.0 

20.0 

20.0 

7,  . 

8,  . 

64.0 

64.0 

28.0 

24.5 

: 

: 

9,    . 
10,    . 

24.0 

24.0 

28.0 

28.0 

- 

- 

11,    . 

48.0 

48.0 

8.0 

8.0 

16.0 

16.0 

12,    . 

72.0 

72.0 

80.0 

80.0 

40.0 

40.0 

13,    . 

64.0 

64.0 

8.0 

0.0 

24.0 

20.0 

14,    . 

16.0 

14.0 

- 

- 

- 

- 

15,  . 

16,  . 

17,  . 

8.0 

0.0 

8.0 

0.0 

- 

- 

_ 

_ 

32.0 

_ 

- 

- 

18,    . 

- 

- 

20.0 

8.0 

20.0 

- 

19,    . 

40.0 

32.0 

32.0 

17.0 

16.0 

12.0 

20,    . 

56.0 

40.0 

32.0 

24.0 

- 

- 

21,    . 

8.0 

0.0 

16.0 

9.0 

20.0 

16.0 

22,    . 

32.0 

16.0 

- 

- 

- 

- 

23,    . 

s.o 

4.0 

16.0 

8.0 

32.0 

24.0 

24,    . 

16.0 

14.0 

20.0 

12.0 

8.0 

8.0 

25,    . 

218.0 

32.0 

16.0 

16.0 

20.0 

16.0 

26,    . 

88.0 

56.0 

32.0 

0.0 

- 

- 

27,    . 

_ 

- 

- 

- 

- 

- 

28,    . 

24.0 

20.0 

24.0 

20.0 

16.0 

0.0 

29,    . 

32.0 

0.0 

28.0 

0.0 

- 

- 

30,    . 

- 

- 

- 

- 

- 

- 

31,    . 

- 

- 

- 

- 

- 

- 

May  7,  leaves  beginninp:  to  show ;  May  9,  hardly  a  trace ;  May  14,  trees  fairly  well 
leaved,  seeds  beginning  to  drop ;  lieavy  thunder  showers  on  20th;  5  p.m.  readings  gave 
extremely  high  and  fluctuating  potentials. 
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Table  V.  —  Records  shoiving  the  Electrical  Potential  (  Volts')  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 


9  A.M. 

1  P.M. 

5  P.M. 

Date. 

Collector 

I.  — Free 

Air. 

Collector 
11.  — Elm. 

Collector 
I.  — Free 

Air. 

Collector 
11.  — Elm. 

Collector 

1.  — Free 

Air. 

Collector 
II.— Elm. 

1904. 

June    1,  . 

2,  . 

3,  . 

32.0 

24.0 

16.0 

8.0 

+8.0 

—8.0 

- 

- 

16.0 

8.0 

- 

_ 

4,  . 

- 

- 

16.0 

8.0 

- 

- 

5,  . 

8.0 

0.0 

8.0 

0.0 

112.0 

56.0 

6,  . 

20.0 

0.0 

8.0 

0.0 

0.0 

0.0 

8,  . 

9,  . 
10,  . 

- 

- 

- 

- 

- 

- 

- 

- 

16.0 

8.0 

8.0 

0.0 

11,  . 

28.0 

16.0 

32.0 

20.0 

24.0 

16.0 

12,  . 

72.0 

56.0 

8.0 

0.0 

8.0 

0.0 

13,  . 

40.0 

24.0 

40.0 

24.0 

- 

- 

14,  . 

8.0 

0.0 

32.0 

0.0 

- 

- 

15,  . 

16.0 

8.0 

28.0 

24.0 

- 

- 

16,  . 

8.0 

0.0 

8.0 

0.0 

- 

- 

17,  . 

16.0 

8.0 

40.0 

24.0 

- 

- 

18,  . 

36.0 

24.0 

28.0 

20.0 

16.0 

0.0 

19,  . 

72.0 

48.0 

88.0 

5C.0 

8.0 

0.0 

20,  . 

32.0 

20.0 

16.0 

8.0 

8.0 

0.0 

21,  . 

20.0 

16.0 

16.0 

8.0 

8.0 

0.0 

22,  . 

20.0 

8.0 

- 

- 

- 

- 

23,  . 

- 

- 

- 

- 

- 

_ 

24,  . 

- 

- 

- 

- 

- 

- 

25,  . 

- 

- 

- 

- 

- 

- 

26,  . 

- 

- 

- 

- 

- 

- 

27,  . 

24.0 

12.0 

8.0 

0.0 

0.0 

0.0 

28,  . 

16.0 

12.0 

8.0 

trace 

8.0 

trace 

29,  . 

- 

- 

- 

- 

- 

- 

30,  . 

- 

- 

- 

- 

- 

- 

Juna  2-4,  rain ;  June  6-9,  wet  wire. 
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Table  V.  ■ — Records  showing  the  Electrical  I'otoifial  (  Volts)  taken  froiii 
an  Elm  Tree  and  from  Free  Air  —  Continued. 


9  A.M. 

1  P.M. 

5  P.M. 

Date. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 

1.  — Free 

Air. 

Collector 
II.  — Elm. 

1904. 

July   1,    . 

_ 

_ 

_ 

_ 

_ 

_ 

2,  . 

3,  . 

- 

~ 

: 

: 

8.0 

4.0 

4,  . 

5,  . 

36.0 

16.0 

32.0 

20.0 

32.0 

20.0 

6,    . 

•28.0 

12.0 

24.0 

0.0 

24.0 

0.0 

7,    . 

88.0 

56.0 

8.0 

0.0 

8.0 

0.0 

S,    . 

- 

- 

20.0 

8.0 

28.0 

12.0 

9,    . 

12.0 

0.0 

48.0 

24.0 

36.0 

20.0 

10,    . 

- 

- 

- 

- 

8.0 

0.0 

11,    . 
1-2,    . 
13,    . 

24.0 

8.0 

24.0 

0.0 

24.0 

0.0 

14,  . 

15,  . 

16,  . 

17,  .        . 

- 

- 

- 

- 

- 

- 

18,  . 

19,  . 

12.0 

0.0 

8.0 

0.0 

8.0 

trace 

20,    . 

12.0 

trace 

16.0 

4.0 

16.0 

4.0 

21,    .        . 

16.0 

trace 

28.0 

8.0 

12.0 

trace 

22,    . 

- 

- 

- 

- 

- 

- 

23,    . 

- 

- 

- 

- 

- 

- 

24,    .        . 

- 

- 

- 

- 

- 

- 

25,    .        . 

- 

- 

- 

- 

- 

- 

26,  . 

27,  . 

28,  . 

29,  , 

30,  .        . 

- 

- 

- 

- 

- 

- 

20.0 

8.0 

24.0 

8.0 

- 

- 

28.0 

8.0 

32.0 

16.0 

16.0 

trace 

31,    .        . 

- 

- 

- 

- 

- 

- 

July  12-18,  electrometer  out  of  order;  July  22-28,  rain. 
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Table  V.  —  Records  showing  the  Electrical  Potential  (  VoUs')  taken  from 
an  Elm  Tree  and  from  Free  Air —  Continued. 

[Collector  in.,  12  feet  high,  in  Norway  epruoe.     Nos.  IV.  and  V.,  readings  taken  from 
copper  i)lates  in  soil.    Time  of  observation,  'J  a.m.] 


Date. 

Collector 

l.-Free 

Air. 

Colle<^tor 
11.  — Elm. 

Collector 
111.  — Spruce. 

No.  IV.—         No.  v.— 

Small  Spruce'Small  Spruce 
Tree,  not            Tree, 
groundeil.       grounded. 

1904. 

August   1,   . 

88.0 

52.0 

_ 

. 

. 

2,   . 

0.0 

0.0 

- 

- 

- 

3,  . 

4,  . 

8.0 

0.0 

- 

- 

- 

5,   . 

- 

_ 

_ 

_ 

_ 

6,   . 

72.0 

40.0 

- 

- 

_ 

7,  .        . 

32.0 

16.0 

- 

- 

- 

8,   . 

9G.0 

5G.0 

- 

- 

- 

9,   . 

40.0 

24.0 

- 

- 

- 

10,    . 

8.0 

0.0 

- 

- 

- 

n,  . 

IC.O 

8.0 

Very 

slight   move 

nient 

VI,  . 

50.0 

32.0 

+4.0 

+4.0 

+4.0 

13,   . 

8.0 

trace 

+trace 

+trace 

+ trace 

U,   . 

96.0 

56.0 

+6.0 

+8.0 

+16.0 

15,    . 

24.0 

IG.O 

+trace 

+4.0 

+trace 

Ifi,    . 

32.0 

16.0 

trace 

+8.0 

+12.0 

17,   . 

0.0 

0.0 

+8.0 

+8.0 

+12.0 

18,   .        . 

+i(;.o 

+8.0 

—8.0 

—8.0 

—8.0 

19,   . 

411.0 

20.0 

0.0 

trace 

trace 

20,   . 

- 

- 

- 

- 

- 

21,   .        . 

72.0 

40.0 

+8.0 

+8.0 

+12.0 

22,   . 

8.0 

+trace 

+trace 

+tracc 

+trace 

23,  . 

8.0 

trace 

+8.0 

+4.0 

+8.0 

24,   . 

48.0 

24.0 

0.0 

trace 

trace 

25,    . 

50.0 

28.0 

0.0 

0.0 

trace 

26,   . 

96.0 

52.0 

+8.0 

+8.0 

+12.0 

27,   . 

88.0 

40.0 

0.0 

0.0 

0.0 

2S,   .        . 

40.0 

24.0 

0.0 

0.0 

0.0 

29,   . 

8.0 

trace 

0.0 

0.0 

0.0 

30,   . 

40.0 

16.0 

+2.0 

+2.0 

+2.0 

31,   . 

40.0 

24.0 

0.0 

0.0 

0.0 
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Table  V.  —  Records  showing  the  Electrical  Potential  (  Volts)  taken  from 
an  Elui  Tree  and  from  Free  Air  —  Continued. 

[Collector  III.,  12  feet  high,  in  Norway  spruce.    Nos.  IV.  and  V.,  readings  taken  from 
copper  plates  in  soil.    Time  of  obsers-atiou,  3  P.M.] 


Date. 

Collector 

I.—  Free 

Air. 

Collector 
II.  — Elm. 

Collector 
III.  —  Spruce. 

No.  IV.  - 

Small  Spruce 
Tree,  not 
grounded. 

No.  v.— 

Small  Spruce 

Tree, 

grounded. 

1004. 

August  1,    . 

2,     - 

3, 

4, 

80.0 

40.0 

- 

- 

- 

8.0 

0.0 

- 

- 

- 

5, 
6, 

24.0 

12.0 

- 

- 

- 

7, 

40.0 

24.0 

- 

- 

- 

8,     . 

88.0 

56.0 

- 

- 

- 

9. 

24.0 

12.0 

- 

- 

- 

10, 

0.0 

0.0 

- 

- 

- 

11. 

8.0 

0.0 

0.0 

0.0 

0.0 

12, 

40.0 

24.0 

+4.0 

+4.0 

+4.0 

13, 

.56.0 

4.0 

+trace 

+trace 

+trace 

14, 

24.0 

12.0 

+4.0 

+trace 

+4.0 

15, 

72.0 

40.0 

+4.0 

+8.0 

+12.0 

16, 

16.0 

8.0 

trace 

trace 

trace 

17, 

0.0 

0.0 

0.0 

0.0 

0.0 

IS, 

0.0 

0.0 

0.0 

0.0 

0.0 

19, 

40.0 

20.0 

0.0 

0.0 

trace 

20, 

- 

- 

- 

- 

- 

21, 

40.0 

24.0 

+4.0 

trace 

12.0 

22, 

8.0 

0.0 

0.0 

0.0 

0.0 

23, 

8.0 

0.0 

+8.0 

trace 

trace 

24, 

56.0 

32.0 

0.0 

0.0 

0.0 

25, 

32.0 

24.0 

0.0 

0.0 

trace 

26, 

72.0 

40.0 

+8.0 

+8.0 

+8.0 

27, 

48.0 

24.0 

0.0 

0.0 

0.0 

28, 

8.0 

truce 

0.0 

0.0 

0.0 

29, 

4.0 

0.0 

0.0 

0.0 

0.0 

30, 

16.0 

8.0 

0.0 

0.0 

0.0 

31, 

40.0 

24.0 

0.0 

0.0 

0.0 
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Table  V.  — Eecotrh  shoioituj  Ihc  Electrical  Potential  (  Volts)  taken  from 
an  Elm  Tree  and  from  Eree  Air  —  Continued. 

[Collector  III.,  12  feet  high,  in  Norway  spruce.    Nos.  IV.  and  V.,  readings  taken  from 
copper  plates  in  soil.    Time  of  observation,  9  a.m.] 


Date. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 
III.  — Spruce. 

No.  IV.— 

Small  Spruce 
Tree,  not 
grounded. 

No.  v.— 

Small  Spruce 

Tree, 

grounded. 

1904. 

September  1,     . 

2,     . 

88.0 

52.0 

+4.0 

+4.0 

+4.0 

3,  . 

4,  ■ 

96.0 

.56.0 

+8.0 

+8.0 

+8.0 

.5,      . 

72.0 

40.0 

4.0 

2.0 

4.0 

6,      . 

-8.0 

— ti-ace 

+0.0 

+0.0 

+0.0 

7, 

40.0 

24.0 

0.0 

0.0 

0.0 

8,      . 

56.0 

32.0 

0.0 

0.0 

0.0 

9,      . 

72.0 

40.0 

0.0 

trace 

trac€ 

10,      . 

- 

- 

- 

- 

_ 

11,      . 

- 

- 

- 

- 

- 

12,      . 

- 

- 

- 

- 

- 

13,      . 

- 

- 

- 

- 

- 

14,      . 

- 

- 

- 

- 

- 

15,      . 

- 

- 

- 

- 

- 

16,      . 

- 

- 

- 

- 

- 

17,      . 

- 

- 

- 

- 

- 

18,      . 

- 

- 

- 

- 

- 

19,      . 

- 

- 

- 

- 

- 

20,      . 

- 

- 

- 

- 

- 

21,      . 

- 

- 

- 

- 

- 

22,      . 

- 

- 

- 

- 

- 

23,      . 

- 

- 

- 

- 

- 

24,      . 

- 

- 

- 

- 

- 

25,      . 

- 

- 

- 

- 

26,      . 

0.0 

0.0 

0.0 

0.0 

0.0 

27,      . 

8.0 

8.0 

0.0 

0.0 

trace 

28,      . 

- 

_ 

- 

- 

- 

29,      . 

- 

- 

- 

- 

- 

.30,      . 

24.0 

24.0 

0.0 

trace 

trace 

Septeml)er  6,  possibly  slight  movement  toward  positive  in  Nos.  III.,  IV.  and  V. 
Operator  away  from  September  10  to  September  25. 
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Table  V.  —  Records  showing  the  Electrical  Folential  (^Volls)  taken  from 
an  Elm  Tree  andfroin  Free  Air — Concluded. 

[Collector  III.,  12  feet  high,  in  Norway  spruce.    Nos.  IV.  and  V.,  readings  taken  from 
copper  plates  in  soil.    Time  of  observation,  9  a.m.] 


Bate. 

Collector 

1 .  —  Free 

Air. 

Collector 
II.  — Elm. 

Collector 
III.  — Spruce. 

No.  IV.— 

Small  Spruc« 
Tree,  not 
grounded. 

No.  v.— 

Small  Spruce 

Tree, 

groundeii. 

1904. 

October   1,  . 

40.0 

32.0 

4.0 

2.0 

4.0 

•2,. 

56.0 

48.0 

4.0 

trace 

2.0 

3,  . 

4,  . 
5,. 

96.0 

80.0 

8.0 

trace 

trace 

S.O 

8.0 

4.0 

4.0 

8.0 

6,. 
7,  . 

40.0 

.36.0 

trace 

trace 

trace 

8,  . 

9,  . 

- 

- 

- 

~ 

~ 

10,. 

- 

- 

- 

- 

- 

11,  . 

- 

- 

- 

- 

- 

12,  . 

- 

- 

- 

- 

- 

13,  . 

- 

- 

- 

- 

- 

14,  . 

S.O 

8.0 

2.0 

2.0 

4.0 

15,  . 

40.0 

40.0 

4.0 

trace 

4.0 

16,  . 

8.0 

8.0 

trace 

0.0 

0.0 

17,. 

16.0 

16.0 

2.0 

trace 

2.0 

IS,  . 

40.0 

0.0 

0.0 

0.0 

0.0 

19,  . 

24.0 

24.0 

trace 

0.0 

trace 

20,  . 

- 

- 

- 

- 

- 

21,  . 

- 

- 

- 

- 

- 

22,  . 

- 

- 

- 

- 

- 

23,  . 

- 

- 

- 

- 

- 

24,  . 

40.0 

40.0 

0.0 

0.0 

0.0 

25,  . 

8.0 

8.0 

trace 

trace 

trace 

26,  . 

- 

- 

- 

- 

- 

27,. 

- 

- 

- 

- 

- 

28,. 

- 

- 

- 

- 

- 

29,  . 

S.O 

8.0 

0.0 

trace 

trace 

30,  . 

- 

- 

- 

- 

- 

31,  . 

- 

- 

- 

- 

- 

October  5,  leaves  turning  color,  very  few  falling;  October  20,  leaves  taken  oflf  by  high 
wind;  October  24,  leaves  entirely  off  trees. 
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Diagram  II.  — showing  the  results  of  electrical  readings  from  free  air,  Collector  I., 
and  elm  tree,  Collector  II.,  for  the  month  of  August.  The  spaces  on  tlie  abscissa 
denote  days;  the  spaces  on  the  ordinate  denote  periods  of  eight  volts  each.  Solid 
line  indicates  free  air  readings;  dotted  line  indicates  elm  tree  readings. 
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Table  VI.  —  Summartj  of  Potential  Readings  of  the  Precedimj  Tables, 
showing  the  Total  and  Average  Results  given  by  Collector  I.  {Free 
Air)  and  Collector  11.  {Elm  Tree) . 


April 

May  1  to  ISIaj^  14,  . 
May  14  to  May  ol, 

June, 

July 

August, 

September,    .       .       .       . 
October  1  to  October  7, 
October  7  to  October  31, 


Total  Voltage  of— 


Collector 

I.  — Free 

Air. 


2-10 
57-2 
398 
498 
•2-24 
1,08S 
456 
240 
152 


Collector 
II.  — Elm. 


240 
572 
228 
276 
108 
592 
276 
204 
152 


Average  Daily 
Voltage  of— 


Collector 

I.  —  Free 

Air. 


30.0 
52.0 
44.2 
38.0 
37.3 
54.4 
57.0 
48.0 
19.0 


Collector 
II.  — Elm. 


30.0 
52.0 
25.3 
21.2 
18.0 
29.6 
34.5 
40.8 
19.0 


While  the  results  obtained  from  this  series  of  experiments 
do  not  possess  the  same  value  as  the  series  extending  over 
more  than  one  season,  they  nevertheless  point  very  strongly 
to  the  conclusion  that  trees  do  modify  to  a  considerable 
extent  atmospheric  electrical  potential  in  their  immediate 
vicinity.  By  consulting  the  summar}^  Table  VI.,  where  the 
total  and  average  potentials  for  different  periods  are  shown, 
it  will  be  seen  that  some  important  differences  occurred 
between  the  potentials  of  the  free  air  and  the  elm  tree 
collectors.  It  is  significant  also  that  there  occurred  no 
difference  in  the  readings  between  the  free  air  collector  and 
that  in  the  elm  tree  up  to  the  time  when  the  leaves  develoi)ed. 
The  few  readings  which  we  were  able  to  make  in  October 
after  the  leaves  had  fallen  showed  the  same  results. 

Our  interpretation  of  the  results  of  these  observations  is, 
that  the  elm  tree  took  some  electricity  from  the  air  immedi- 
ately surrounding  it  during  the  period  in  which  it  was  in 
foliage.  If  this  single  series  of  observations  is  typical  of 
what  takes  [)lace  in  nature,  then  we  can  conclude  that  the 
atmospheric  electrical  potential  is  not  affected  much  by  trees 
in  the  immediate  vicinity  except  when  thev  are  in  folinufe. 
There  are  a  few  instances  where  collectors  I.  and  II.  showed 
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positive  potentials,  and  practically  the  same  relative  differ- 
ences are  shown  here  as  in  the  numerous  negative  potential 
readings. 

The  collector  in  the  branches  of  the  spruce  tree,  12  feet 
from  the  ground  (Collector  III.),  from  which  it  was  well  in- 
sulated, invariably  showed  the  opposite  potential  from  that 
obtained  in  the  free  air  and  from  the  elm  tree.  It  will  appear 
from  this  that  the  air  surrounding  the  collector  in  the  spruce 
tree  was  charged  with  the  same  kind  of  potential  (positive 
or  negative)  as  that  of  the  earth;  and  the  readings  taken 
from  Nos.  IV.  and  V.,  which  were  very  close  to  this  tree, 
although  four  feet  higher,  gave  the  same  kind  of  potential  as 
that  of  Collector  III. ,  or  larger  spruce  tree.  In  other  words, 
all  the  potentials  in  Nos.  III.,  IV.  and  V.  are  opposite  to  that 
of  the  air.  There  were  some  difficulties  experienced  in  ob- 
taining readings  of  the  tliree  spruce  trees, — partly  because 
the  readings  had  to  be  taken  too  close  to  the  ground,  and 
partly,  perhaps,  because  we  were  dealing  with  the  same  kind 
of  potential  in  the  air  that  the  earth  was  charged  with ;  and 
that,  therefore,  when  the  potential  of  the  air  in  the  branches 
of  the  spruce  tree  and  the  potential  of  the  earth  were  the  same 
in  degree  and  kind,  differences  in  potential  would  not  exist, 
and  therefore  measurements  would  be  impossible.  Evergreen 
trees,  which  are  supplied  with  a  large  number  of  pointed 
leaves,  may  possibly  be  better  adapted  to  discharge  elec- 
tricity than  deciduous  trees.  It  is  quite  possible  that  ever- 
green trees  behave  quite  differently  from  deciduous  trees  as 
regards  their  relationship  to  atmospheric  electricity.  In  our 
opinion,  there  is  a  strong  probability  that  all  living  plants  act 
as  conductors,  or  that  they  serve  to  keep  the  potential  of  the 
earth  and  the  air  in  more  or  less  equilibrium  ;  and  that  trees 
and  vegetation  in  general  take  part  in  this,  although  in  all 
probability  all  species  do  not  act  in  the  same  specific  manner. 
This  phase  of  the  subject  has  not  been  studied  as  much  as 
is  desirable.  We  infer  from  our  own  observations  that  some 
trees  show  a  great  tendency  towards  conducting  the  electricity 
from  the  air  to  the  earth,  and  that  other  trees  show  the 
same  tendency  for  conducting  electricity  from  the  earth  to 
the  air ;  and  that  in  all  probability  this  exchange  of  elec- 
tricit}'  from  tiie  air  to  the  earth,  and  vice  versa,  does  not  take 
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place  at  the  same  time  through  the  same  tree ;  and  that, 
under  normal  conditions,  —  that  is,  when  no  great  electrical 
disturbance  is  taking  place,  —  some  species  of  trees  always 
conduct  the  electricity  to  the  ah'  from  the  earth,  while  other 
species  conduct  electricity  from  the  earth  to  the  air.  It  is 
not  at  all  unlikely  that  in  the  vicinity  of  large  trees  there 
is  exhibited  a  detrimental  influence  on  crops,  and  vegetation 
in  general,  to  an  extent  which  cannot  be  accounted  for  by 
the  lack  of  sunshine  and  soil  moisture. 

Some  Important  Literature  relating  to  Diseases,  etc., 
OF  Crops  not  generally  believed  to  be  caused  by 
Fungi  or  Insects. 

The  publication  by  Dr.  W.  C.  Sturgis^  of  a  host  index 
relating  to  economic  fungi  has  proved  of  great  value  to 
students,  and  to  those  interested  in  the  literature  pertaining 
to  fungous  diseases  of  our  important  cultivated  crops.  Un- 
fortunately, the  host  index  of  Dr.  Sturgis  does  not  include 
those  troubles  generally  termed  physiological,  or  those  of 
an  unknown  nature. 

The  following  list  is  compiled  to  supplement  his  host  index 
to  literature  pertaining  to  fungous  diseases.  It  is  by  no 
means  complete,  but  includes  at  least  some  of  the  more 
important  publications  of  the  agricultural  experiment  sta- 
tions and  United  States  Department  of  Agriculture  relating 
to  functional  and  unknown  disorders. 

Apple  (Pints  malus,  L.) . 
Baldwin  Fruit-spot,  Brown-spot.  — N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No. 

164,  1899,  pp.  215-219.    Vt.  Agr.  Exp.  Sta.,  Kept.  1899;  1900,  pp.  159-164. 
Frost-blisters  (Leawes).  — N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  1902, 

pp.  217-224.    See  Quince.    Mass.  Hatch  Exp.  Sta.,  Rept.  No.  15,  1903,  pp. 

32-34. 
Frost-cracks  (Fruit) .— Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  p.  100.    See.  Fear. 
Ro.sette.  — Col.  Agr.  Exp.  Sta.,  Bull.  No.  69,  1902,  pp.  4-6. 
Scald.— Yt.  Agr.  Exp.  Sta.,  Rept.  18'.Ki-97,  pp.  55-59;  also  11th  Rept.  1898,  pp. 

198,  199. 
Spraying  and  Bloom.  — 'iH.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  196,  1900. 
Spraying  Injuries. — N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  1902,  pp. 

225-230. 

Apricot  (Prunus). 
Leaf-scorch  or  Sunburn.  — Ariz.  Agr.  Exp.  Sta.,  Rept.  1898,  pp.  163-165. 

1  Conn.  (State)  Agr.  Exp.  Sta.,  Bull.  No.  11^,  1S93;  Repts.  17,  1893;  '21,  1S07;  and  24, 
1900. 
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Aster  (Callistephus  hortensis,  Cass.). 
ye«oi«s.  — Mass.  Hatch  Exp.  Sta.,  Bull.  No.  79,  1902,  p.  11. 

Beet  {Beta  vulgaris,  L.) . 
Leaf-scorch  {Smjar  Beet).  —  '^.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  162, 1899, 

pp.  167-171. 

Cauliflower  (Brassica  oleracca,  L.). 

Leaf-scorch  or  Tip-buni.  —  'S.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  162,  1899, 

pp.  176,  177. 

Celery  (Ajiium  graveolens,  L.) . 

Pi</imes5.  — Maryland  Agr.  Exp.  Sta.,  Bull.  No.  83,  1902;   also  Bull.  No.  93, 

1904. 

Cherry  {Prunus  Cerasus,  L.). 

Leaf-scorch.  — 'S.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  162,  1899,  pp.  171-176. 
See  Maple,  etc. 

Cotton  {Gossypium,  spp.). 
Bed  Leaf-blight.  — AlsL.  Coll.  Sta.,  Bull.  No.  3(3,  1892,  pp.  31,  32. 
Shedding  of  Bolls.  — Alu.  Coll.  Sta.,  Bull.  No.  41,  1892,  pp.  50-53. 
Yellow  Leaf-blight.— Ala,.  Coll.  Sta.,  Bull.  No.  36,  1892,  pp.  2-31. 

Cucumber  (C'ucumis  sativus,  L.). 
Leaf -cur  I.  — Mass.  Hatch  Exp.  Sta.,  Bull.  No.  87,  pp.  30,  31. 
Stein-curl. —  Mass.  Hatch  Exp.  Sta.,  Bull.  No.  87,  p.  32. 
Wilt.  —Mass.  Hatch  Exp.  Sta.,  Bull.  No.  87,  p.  32;  also  Kept.  1899,  pp.  159-163. 

Grape  ( Vitis,  spp.) . 
California  Virie  Disease.  — V.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  2,  1892. 

U.  S.  Dept.  Agr.,  Farmers'  Bull.  No.  30,  pp.  1-11. 
Chlorosis.  — U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  2,  1892,  pp.  179-181. 
Coulure.  —  V.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Farmers'  Bull.  No.  30,  pp.  11-14. 
Mai   Nero,  Rougeot  and  Folletage.  —  N.  Y.   (Cornell  Univ.)  Agr.   Exp.   Sta., 

Bull.  No.  76,  1894,  pp.  420,  421.     U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull. 

No.  2,  1892,  pp.  181-198. 
Sunstfoke.  —  C?i\.  Agr.  Exp.  Sta.,  Kept.  1887-93,  pp.  450,  451. 
Pourriture.  —  \J.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  2,  1892,  pp.  181,  182. 
Shelling.  — Goim.  (State)  Agr.  Exp.  Sta.,  Rept.  1896,  pp.  278-281.    Mich.  Agr. 

Exp.  Sta.,  Bull.  No.  121,  1895,  p.  51.    N.  Y.  (Cornell  Univ.)  Agr.  Exp.  Sta., 

Bull.  No.  76,  1894,  pp.  413-440,  452-454. 

Lettuce  {Lactuca  sativa,  L.). 
Top-burn.  —  Mass.  Hatch  Exp.  Sta.,  Bull.  No.  69,  p.  38;  also  Rept.  1897,  pp. 
82-84. 

Lily  {Liliuni,  spp.). 
Bermuda  Lily  Disease.  —  U.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull. 
No.  14,  1897. 

Melon  (Cticumis  Melo,  L.). 
Top-burn.  — Ga.  Agr.  Exp.  Sta.,  Bull.  No.  57,  1902,  p.  190. 

Oranges,  Lemons,  etc.  {Citrus,  spp.). 
Blight.  — U.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull.  No.  8,  MXi,  pp. 

9-14.     U.  S.  Dept.  Agr.,  Journ.  Mycol.,  Vol.  VII.,  1894,  pp.  32-34. 
Die-back  or  Exanthema.  —  Ca\.  Agr.  Exp.  Sta.,  Bull.  No.  138,  1902,  pj).  40,  41. 

Fla.  Agr.  Exp.  Sta.,  Bull.  No.  .53,  1900,  pp.  157-161.     U.  S.  Dept.  Agr.,  Div. 

Veg.  Phys.  and  Path.,  Bull.  No.  8,  1896,  pp.  14-20.     U.  S.  Dept.  Agr.,  Jouru. 

Mycol.,  Vol.  VII.,  1894,  pp.  39,  30. 
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Foot-rot  or  Mai  dl  (?omma.  — Fla.  Agr.  Exp.  Sta.,  Bull.  No.  53,  1900,  pp.  151- 

155.  U.  S.  Dept.  Agr.,  Div.  Veg.  Pliys.  and  Path.,  Bull.  No.  8, 1896,  pp.  28- 
33.    U.  S.  Dept.  Agr.,  Joiim.  MycoL,  Vol.  VII.,  1894,  pp.  30-32. 

Melanose.  —  Yla..  Agr.  Exp.  Sta.,  Bull.  No.  53,  1900,  pp.  168,  169.  U.  S.  Dept. 
Agr.,  Div.  Veg.  Pliys.  and  Path.,  Bull.  No.  8,  1896,  pp.  33-38. 

Peach  (Prunus  Persica,  Bentli.  and  Hook.). 
Bordeaux  Injury.  —  Conn.  (State)  Agr.  Exp.  Sta.,  24th  Ann.  Rept.  ISKX),  pp. 

219-254.    N.  Y.   (Cornell  Univ.)   Agr.  Exp.  Sta.,  Bull.  No.  164,  1899,  pp. 

385-388.     See  Plum.    Tenn.  Agr.  Exp.  Sta.,  Bull.,  Vol.  XV.,  No.  2,  1902. 
Dropsical  Swellings  of  Tioigs  and  Branches.  —  Ohio  Agr.  Exp.  Sta.,  Bull.  No. 

92,  1898,  pp.  206-208. 
Fruit-crack  or  Sun-scald.  — Col.  Agr.  Exp.  Sta.,  Bull.  No.  41, 1898,  pp.  15-18. 
Gu7n  Disease.— Mich.  Agr.  Exp.  Sta.,  Rept.  1896,  pp.  123,  124;  also  Rept.  1897, 

p.  %.     Mich.  Agr.  Exp.  Sta.,  Bull.  No.  156,  1898,  p.  304. 
Little  Peach.  — Mich.  Agr.  Exp.  Sta.,  Rept.  189(5.  pp.  121,  122;  aLso  Bull.  No. 

156,  1898,  pp.  303,  304. 

Mechanical  Injuries,  eic  — Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92, 1898,  pp.  189, 190. 
Rosette.  — Ga..  Agr.  Exp.  Sta.,  Bull.  No.  42,  1898,  p.  221.     Maryland  Agr.  Exp. 

Sta.,  Bull.  No.  42,  1896,  pp.  160-162.    Oklahoma  Agr.  Exp.  Sta.,  Bull.  No. 

20,  1896,  p.  21.    U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  1,  1891.    U.  S. 

Dept.  Agr.,  Farmers'  Bull.  No.  17,   pp.   13-17.    U.  S.  Dept.  Agr.,   Joum. 

Mycol.,  Vol.  VI.,  pp.  143-148.    U.  S.  Dept.  Agr.,  Joum.  MycoL,  Vol.  VII., 

1894,  pp.  226-232. 
Tioig  Diseases,—  Gum-Jlow.— Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92,  1898,  pp.  199- 

20(). 
Twig  Spots.  — Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92,  1898,  p.  208. 
Yellows.  — Conn.  (State)  Agr.  Exp.  Sta.,  Bull.  No.  Ill,  1892,  pp.  7,  8;  also  Bull. 

No.  115.     Delaware  Agr.  Exp.  Sta.,  Rept.  1893,  pp.  152,  153;   also  Rept. 

1897,  pp.  168-173.     Ga.  Agr.  Exp.  Sta.,  Bull.  No.  42,  1898,  p.  220.     Maryland 

Agr.  Exp.  Sta.,  Bull.  No.  42,  1896,  pp.  157-160.    Mass.  Bull.  Bussey  Inst. 

(Harvard  Univ.),  Vol.  III.,  Pt.  1,  1901.    Mass.  Hatch  Exp.  Sta.,  Bull.  No. 

8,  1890,  pp.  6-12.    Mich.  Agr.  Exp.  Sta.,  Bull.  No.  103,  1894,  pp.  46-53.    N.  J. 

Agr.  Exp.  Sta.,  Rept.  1898,  pp.  357-359;  also  Rept.  1899,  pp.  417,  418.    N.  Y. 

(Cornell  Univ.)  Agi-.  Exp.  Sta.,  Bull.  No.  25,  1890,  pp.  178-180;  also  Bull. 

No.  75,  1894,  pp.  392-408.     No.  Car.  Agr.  Exp.  Sta.,  Bull.  No.  92,  1893,  pp. 

101,  102,  112;  also  Bull.   No.  120,  1895,  pp.  .300,  301.     Ohio  Agr.  Exp.  Sta., 

Bull.  No.  104,  1899,   pp.  212-216 ;  also  Bull.  No.  92,  1898,  pp.  190-19f).     Pa. 

Agr.  Exp.  Sta.,  Bull.  No.  37,  1896,  pp.  21-23.    U.  S.  Dept.  Agr.,  Div.  Veg. 

Path.,  Bull.  No.  4,  1893.    U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  1, 

1891.    U.  S.  Dept.  Agr.,  Farmers"  Bull.  No.  17,  1894.     U.  S.  Dept.  Agr.,  Sec. 

Veg.  Path.,  Bull.  No.  9,  1888.    W.  Va.  Agr.  Exp.  Sta.,  Bull.  No.  66,  1900, 

pp.  214,  215. 

Pear  (Pirus  communis,  L.) . 

Frost  Injuries.  — Col.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1898,  pp.  1.5-18  (tree  trunk). 
See  Plum  and  Peach.  Conn.  (State)  Agr.  Exp.  Sta.,  19th  Rejit.  1895,  p. 
190  (on  fruit) .  Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  p.  100  (on  fruit) .  See 
Apple. 

Plum  (Pr?/nM.s,  spp.). 

Frost-cracks  and  Sun-^cakl—Cul.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1898,  pp.  15-18. 

Del.  Agr.  Ex]).  Sta.,  Bull.  No.  .57,  1902,  pp.  i:V-15. 
Gummosis.  — Ohio  Agr.  Exj).  Sta.,  Bull.  No.  79, 1897,  i)p.  121,  122.     Oregon  Agr. 

Exp.  Sta.,  Bull.  No.  45,  1897.  pj).  68-72. 
Telloios.  —  Consult  PfirtcA  literature.     Mass.  Ilatili  Exp.  Sta.,  IN'iit.  1iK\"..  )>.  .sn. 

Potato  (Solanuni.  tuberosum,  L.). 

Arsenical  Poisoning. — Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  pp.  97,  98;  also 
Bull.  No.  72,  1899,  pp.  9,  10. 
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Internal  Brown  Rot. — Mimi.  Agr.  Exp.  Sta.,  Bull.  No.  39,  1894,  pp.  212,  213. 

Minn.  Agr.  Exp.  Sta.,  Bull.  No.  45,  1895,  p.  310.    N.  Y.  (Geneva)  Agr.  Exp. 

Sta.,  Bull.  No.  101,  pp.  78-83;  also  Rept.  1896,  pp.  504-509. 
Pimply  Potatoes.  — N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  101,  1896,  pp.  84, 

85 ;  also  Rept.  1896,  p.  511. 
Stem-blight.— 1^.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  101,  1896,  pp.  83,  84; 

also  Bull.  No.  138,  1897,  pp.  632-634. 
Sun-scald.  — Vt.  Agr.  Exp.  Sta.,  Bull.  No.  72,  1899,  pp.  12,  13. 
Tip-burn.  — v.  S.  Dept.  Agr.,  Farmers'  Bull.  No.  91,  p.  10.    Vt.  Agr.  Exp.  Sta., 

Bull.  No.  49,  1895,  pp.  98,  99;  also  Bull.  No.  72,  1899,  pp.  10-12. 

Quince  {Pirus  Cydouia). 
Frost-blisters  {Leaves)  .  —  'S.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  1902, 
pp.  224,  225. 

Raspberry  (Rubus,  spj).). 
Yelloivs.  —  N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  226,  1902,  pp.  362-364. 

Rice  (Oryza  sativa,  L.). 
Blast.— S.  C.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1899,  pp.  3-7. 

Rose  (Rosa,  spp.). 
Bronzing  of  Leaves.  —  Mass.  Hatcli  Exp.  Sta.,  Rept.  1899,  pp.  156-159.     N.  J. 
Agr.  Exp.  Sta.,  Rept.  1891,  pp.  303,  304. 

Tobacco  {Nicotiana  Tahacum,  L.) . 
Mosaic  Disease,  "  Calico  "  or  Mottled  Top.  —  Conn.  (State)  Agr.  Exp.  Sta.,  Rept. 

1898,  pp.  242-260;    also  Rept.  1899,  pp.  252-261.     U.  S.  Dept.  Agr.,  Beau. 
Plant  Indus.,  Bull.  No.  18,  1902. 

Spotting.  — Conn.   (State)  Agr.  Exp.  Sta.,  Rept.  1898,  pp.  254-260;  also,  Rept. 

1899,  pp.  252-261. 

Tomato  (Lycopersicum  esculentum.  Mill.). 
Dropping  of  Buds.— Fla,.  Agr.  Exp.  Sta.,  Bull.  No.  21,  1893,  pp.  37,  38;  also 

Bull.  No.  47,  1898,  pp.  148-151. 
Hollow  Stem.  — Fla..  Agr.  Exp.  Sta.,  Bull.  No.  47,  1898,  pp.  151-153. 
CEdema.  —  Fla.  Agr.  Exp.  Sta.,  Bull.  No.  47,  1898,  pp.  146-148.    N.  Y.  (Cornell 
Univ.)  Agr.  Exp.  Sta.,  Bull.  No.  53,  1893.    Vt.  Agr.  Exp.  Sta.,  6th  Rept. 
1892,  p.  88. 

Miscellaneous. 
Arsenical  Injuries.  — Cal.  Agr.  Exp.  Sta.,  Bull.  No.  151,  1903. 
Lichens,  3fosses,  eic  — Fla.  Agr.  Exp.  Sta.,  Bull.  No.  53,  1900,  pp.  169-173. 
Shade  Trees. — Mechanical  injuries,  etc.:   Conn.  (State)  Agr.  Exp.  Sta.,  Bull. 
No.  131,  1900;    also   24th  Rept.  1900,  pp.  330-351.     N.  Y.   (Cornell  Univ.) 
Agr.  Exp.  Sta.,  Bull.  No.  205,  1902. 
Leaf-scorch  or  wilt:  Vt.  Agr.  Exp.  Sta.,  13th  Rept.  1899-1900,  pp.  281,  282. 
Mass.  Hatch  Exp.  Sta.,  Rept.  1897,  pp.  81,  82.    N.  Y.  (Geneva)  Agr.  Exp. 
Sta.,  Bull.  No.  162,  1899,  i)p.  177,  178. 
Illuminating  gas,  steam,  etc. :  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  16.3-167. 
Loss  of  foliage:  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  153,  154. 
Current  electricity,  lightning:  Mass.  Hatch  Exp.  Sta.,  Bull.  No.  91,  1903. 
Sunstroke:  Kentucky  Agr.  Exp.  Sta.,  Bull.  No.  47,  1893,  pp.  6-8. 
Smolce  and  Atmospheric  Gases.  —  Pa.  State  Coll.  Publication  (Prof.  Buckhout), 
1900  (eiTects  on  trees).    Utah  Agr.  Exp.  Sta.,  Bull.  No.  88,  1903  (effects  on 
crops) . 
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REPORT   OF   THE   METEOROLOGIST. 


J.    E.    OSTRANDER. 


At  the  beginning  of  the  year  a  change  was  made  in  the 
times  of  observation,  from  7  a.m.,  2  p.m.  and  9  p.m.  to  8  a.m. 
and  8  p.m.  This  was  done  in  order  to  make  them  syncliro- 
nous  with  those  of  the  United  States  Weather  Bureau,  this 
station  being  one  of  the  voluntary  stations  of  that  service. 
This  change  has  made  no  appreciable  difference  in  the  daily 
means  compared  with  those  of  previous  years,  excepting 
those  of  relative  humidity,  where  the  omission  of  the  obser- 
vation near  midday  seems  to  have  resulted  in  a  higher  mean. 
The  effect,  however,  can  be  more  definitely  determined  after 
the  change  has  been  in  operation  for  a  number  of  years. 

As  in  previous  years,  much  of  the  work  of  this  division 
has  been  that  of  observation  and  transcription  of  the  records 
in  permanent  form.  The  usual  bulletins  have  been  regularly 
issued  at  the  beginning  of  each  month,  containing  the  more 
important  daily  records,  together  with  the  monthly  means, 
and  remarks  on  any  unusual  features  that  occurred.  An 
annual  summary  will  be  made  a  part  of  the  December  bul- 
letin. 

The  local  forecasts  have  been  regularly  received  from  the 
Boston  office  of  the  United  States  Weather  Bureau,  and  the 
signals  displayed  from  the  flag-staff  on  the  tower.  This 
station  is  furnishing  the  Aveekly  reports  for  the  "snow  and 
ice"  bulletin,  as  has  been  done  the  last  few  3^ears. 

In  addition  to  furnishing  the  section  director  of  the  Weather 
Bureau  with  the  voluntary  observers'  reports,  as  well  as  our 
printed  bulletin,  at  his  request  early  in  the  year  all  the  rec- 
ords at  this  station  were  examined  and  the  data  tabulated  to 
be  used  in  a  cliniatologieal  directory  of  the  principal  stations 
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of  the  United  States.  A  phenological  record  was  also  kept 
dui-ing  the  growing  season,  and  two  copies  furnished  the 
section  director  as  requested. 

As  a  part  of  the  college  exhibit  for  the  Louisiana  Purchase 
Exposition  at  St.  Louis,  this  division  prepared  a  number  of 
charts  in  water  colors,  showing  many  of  the  meteorological 
features  of  the  station.  Photographs  of  most  of  our  self- 
recording  instruments  were  also  sent. 

Two  new  clocks  for  the  Draper  instruments  were  pur- 
chased during  the  year,  to  replace  others  that  had  become 
unreliable. 

Mr.  F.  F.  Henshaw  retired  as  observer  upon  his  graduation 
in  June,  and  was  succeeded  by  the  assistant  observer,  Mr. 
G.  W.  Patch. 
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REPOET   OF   THE   CHEMIST. 


DIVISION   OF   FOODS   AND   FEEDING. 


J.    B.    LINDSEY. 

Chemical  Assistants :  e.  b.  Holland,  p.  n.  smith  and  e.  s.  kulton. 
Inspector  of  Feeds  and  Babcoek  Machines  :  albert  parsons. 
Dairy  Tester :  sumner  r.  parker. 
In  Charge  of  Feeding  Experiments  :  Joseph  «.  cook. 
Stenographer:  mabel  c.  smith. 


Takt     I. — The  Woek  of  the  Yeae. 

1.  Correspondence. 

2.  General  laboratory  work. 

3.  Character  of  laboratory  work. 

(a)  Water. 

(i)  Dairy  products  and  cattle  feeds. 

(c)    Chemical  investigations. 

4.  Inspection  of  concentrates. 

5.  Execution  of  the  dairy  law. 

6.  Test  of  i^ure-bred  cows. 

7.  Work  completed  and  in  progress. 


8.  Changes  in  staff. 

Paet  II. — ExPEEiMENTS  IX  Animal  Nuteition. 

1.  Digestion  experiments  with  sheej?. 

2.  The  digestibility  of  galactan. 

3.  Tlie  feeding  value  of  apple  pomace. 

4.  IjIouio  feed  for  horses. 
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Part  I.  —  The  Work  op  the  Year. 


J.    K.    LINDSEY. 


1 .       CORRE  SPONDENCE . 

The  general  character  of  the  correspondence  has  been 
much  the  same  as  in  former  years,  and  the  amount  has  been 
a})proxmiately  4,000  letters  and  postals,  in  addition  to  some 
1,000  circulars  relative  to  adulterated  mixed  feeds. 

2.     General  Laboratory  Work. 

The  work  in  the  laboratory  has  been  of  the  same  character 
as  formerl3\  The  number  of  determinations  of  butter  fat  in 
milk  has  greatly  increased. 

There  have  been  sent  in  for  examination  104  samples  of 
water,  773  of  milk,  1,779  of  cream,  2  of  butter  and  153  of 
feed  stuffs.  In  connection  with  experiments  by  this  and 
other  divisions  of  the  station,  there  have  been  analyzed,  in 
whole  or  in  part,  234  samples  of  milk  and  cream  and  530  of 
fodders  and  feed  stuffs.  There  have  also  been  collected  and 
tested  under  the  provision  of  the  feed  law  686  samples  of 
concentrated  feed  stuffs.  This  makes  a  total  of  4,261  sub- 
stances analyzed  during  the  year,  as  against  3,897  last  year 
and  3,240  in  the  previous  year.  "Work  on  the  availability 
of  organic  nitrogen,  not  included  in  the  above,  has  been 
done  for  the  Association  of  Official  Agricultural  Chemists. 
In  addition,  20  candidates  have  been  examined  and  given 
certificates  to  operate  Babcock  machines,  and  2,026  pieces 
of  glassware  have  been  tested  for  accuracy,  of  which  200 
pieces,  or  9.87  per  cent.,  were  condemned. 

3.     Character  of  Laboratory  Work. 

(a)      Wate7\ 

In  accordance  with  instructions  from  the  experiment  station 

committee,  this  department  continues  to  charge  the  sum  of 

$3  for  a  sanitary  analysis  of  water.     The  number  of  samples 
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examined  has  been  104,  whi(;h  is  eonsiderablj^  less  tiian  when 
the  work  was  done  tree  of  oost.  It  is  believed  that  this  charofo 
has  held  in  check  those  who  have  heretofore  abused  the  privi- 
lege by  sending  in  a  large  number  of  samples,  in  some  cases 
out  of  mere  curiosity. 

Instructions  for  securing  an  analysis  of  water  :  — 

Those  wishing  to  secure  a  sanitary  analysis  of  water  must  first 
make  application,  whereupon  a  glass  bottle  securely  encased, 
accompanied  by  full  instructions  for  collecting  and  shipping 
the  sample,  will  be  forwarded  by  express.  The  return  express 
must  in  all  cases  be  prepaid.  Because  of  the  smallness  of  the 
sum  involved,  no  account  will  be  opened.  Remittance  by 
check,  P.  0.  money  order,  or  money  at  the  owner's  risk,  must 
be  strictly  in  advance. 

Address  Dr.  J.  B.  Lindsey, 

Hatch  Experiment  Station,  Amherst,  Mass. 

(b)     Dairy  Products  and  Cattle  Feeds. 

The  station  received  about  the  usual  number  of  samples 
of  milk  and  cream.  Many  samples  are  sent  by  farmers  to 
ascertain  the  quality  of  milk  produced  by  their  herd  or  by 
individual  cows,  and  this  should  meet  with  every  encoui-age- 
ment.  Printed  circulars  are  sent  in  answer  to  inquiries, 
giving  concise  information  concerning  the  quality  of  milk 
produced  by  different  breeds,  as  well  as  full  instructions 
relative  to  the  best  methods  of  determining  the  productive 
capacity  of  the  dairy  herd.  The  station  also  tests  a  large 
number  of  samples  of  milk  and  cream  for  creameries  at  a 
charge  sufficient  to  cover  the  cost. 

About  the  usual  number  of  feed  stuffs  were  received  dur- 
ing the  year.  These  come  from  practical  feeders,  who  either 
suspect  adulteration,  or  desire  to  know  the  value  of  a  feed 
new  to  their  locality.  The  results  of  the  examination  are 
returned  promptly,  together  with  such  information  as  is 
suited  to  the  })articular  case.  A  considerable  number  of 
samples  are  also  received  from  feed  dealers,  who  wish  to 
make  sure  as  to  the  intrinsic  value  of  the  materials  they  are 
offering.  It  is  believed  that  this  desire  for  information 
should  be  encouraged  as  much  as  the  limited  resources  of  the 
department  pei-niit. 
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(c)  Chemical  Investigations. 
In  so  far  as  time  and  opportunity  permit,  the  department 
aims  to  make  a  study  of  chemical  methods  that  will  facilitate 
the  accurate  and  rapid  determinations  of  the  different  sub- 
stances connected  with  animal  or  plant  life.  In  this  study 
of  methods  the  department  co-operates  yearly  with  the  As- 
sociation of  Official  Aoricultural  Chemists. 

4.     Inspection  of  Concentrates. 

The  passage  of  the  feed  law  b}^  the  Legislature  of  1903 
makes  it  possible  to  give  the  attention  to  this  line  of  work 
which  its  importance  demands.  A  regular  inspector  is  now 
employed,  who  travels  through  the  State  from  six  to  eight 
months  in  the  year,  so  that  the  station  is  kept  w^ell  informed 
regarding  the  variety  and  character  of  the  feeds  otfered  for 
sale.  The  results  of  the  several  inspections  were  pul^lished 
in  Bulletins  Nos.  93  and  98,  issued  in  January  and  August. 
These  bulletins  contained  52  and  36  pages  respectively. 
It  may  be  said  that  the  major  portion  of  the  feeds  now 
offered  are  properlj^  branded  and  free  from  adulteration  ; 
still,  some  manufacturers  and  local  dealers  continue  to  be 
careless  about  attaching  the  proper  form  of  guarantee,  and, 
while  the  station  has  not  prosecuted  any  cases  as  yet, 
there  will  be  no  hesitation  in  doing  so  if  occasion  makes  it 
necessary. 

A  tendency  is  noted  on  the  part  of  both  manufacturers 
and  dealers  to  mix  more  or  less  oat  offal  or  other  filler  with 
standard  by-products,  thus  reducing  the  cost  of  the  article 
sufficiently  to  enable  them  to  slightly  undersell  their  com- 
petitors. The  station  is  taking  a  firm  stand  against  such 
deceptions. 

During  the  present  autumn  a  considerable  quantity  of 
wheat  mixed  feed,  bran  and  middlings,  was  found  consid- 
erably adulterated  with  ground  corn  cobs  and  wheat  screen- 
ings. The  prompt  attention  of  the  jobbers  was  called  to 
the  matter,  and  they  took  steps  immediately  to  attach  the 
proper  guarantee.  A  special  circular  relative  to  this  fraud 
was  sent  to  all  the  principal  grain  dealers  in  the  State,  as 
well  as  to  the  agricultural  press. 
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It'is  not  necessary  to  make  a  chemical  anal3^sis  of  as  many 
samples  as  fornierlj^.  More  attention  is  being  given  to  the 
work  of  careful  inspection  and  to  the  collecting  of  those 
samples  which  are  suspected  of  being  below  standard  or 
adulterated.  The  correspondence  in  connection  with  this 
police  work,  as  it  may  be  termed,  requires  a  great  deal  of 
time  and  patience.  It  is  believed  that  all  fiirmers  and  dair}'- 
men  can  now  keep  themselves  well  posted  upon  the  char- 
acter and  value  of  the  large  variety  of  feeds  offered,  if  the}^ 
are  disposed  to  do  so.  Interested  parties  are  referred  to  the 
various  feed  bulletins  for  details.  Bulletin  No.  101,  com- 
prising the  results  of  the  autumn  inspection,  is  now  in  press, 
and  will  be  issued  during  the  present  month  (December). 

5.     Execution  of  the  Dairy  Law. 

The  enforcement  of  this  law  has  been  given  the  same  care- 
ful attention  as  in  previous  years. 

Inspection  of  Glassivare.  — All  glassware  found  to  be  cor- 
rectly graduated  has  been  marked  "Mass  Ex  St."  There 
were  2,026  pieces  examined,  of  which  200,  or  9.87  per  cent., 
were  condemned.  Inaccurate  graduation  of  bottles  has  been 
rather  more  noticeable  of  late  than  at  any  time  since  the 
early  days  of  the  inspection.  This  is  to  be  regretted,  and  it 
is  hoped  the  manufacturers  will  take  immediate  action  to 
prevent  a  possible  recurrence.  Bulb  cream  bottles  (Bart- 
lett)  have  been  previously  passed  on  accuracy  of  total  gradu- 
ation, as  the  usual  charge  of  5  cents  apiece  would  not  permit 
of  additional  testing.  The  continued  use  of  these  bottles  by 
some  of  the  prominent  milk  depots  has  rendered  it  necessary 
to  test  the  three  distinct  portions  of  the  scale,  at  a  corre- 
sponding increase  in  cost. 

Examination  of  Candidates.  —  A  few  more  candidates 
than  usual  were  examined,  and  20  certificates  of  competency 
issued.  A  considerable  number  showed  very  poor  manipu- 
lation, and  lacked  a  thorough  understanding  of  the  method. 
In  case  of  failure,  a])plicants  are  obliged  to  wait  a  month 
before  a  second  examination  will  be  given. 

Inspection  of  Bahcock  Machines.  —  The  inspection  of  ma- 
chines the  present  year  has  been  in  charge  of  Mr.  Albert 
Parsons,  who  makes  the  following  report :  — 
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The  annual  inspection  of  Babcock  machines  was  macte  in 
November  of  1!)04.  Fifty-six  establishments  were  either  visited 
or  heard  from,  3(J  being  creameries  and  20  milk  depots.  Twenty- 
one,  or  one-tliird  the  number,  are  co-operative,  while  the  other 
35  are  proprietary,  or  managed  by  stock  companies.  Thirty-six 
machines  were  inspected.  The  number  is  4  less  than  last 
year,  due  to  the  fact  that  2  creameries  and  1  milk  depot  have 
been  discontinued,  and  1  milk  depot  does  not  use  its  tester. 
Some  machines  overheated  the  tests,  and  a  few  required  addi- 
tional steam  to  warm  them.  One  needed  slight  repairs  of  the 
steam  gauge,  but  the  others  were  in  satisfactory  condition,  and 
in  general  showed  an  improvement  over  last  year.  Steam  was 
the  motive  power  in  every  case  except  one,  where  electricity 
was  used.  All  but  5  of  the  machines  have  frames  of  cast  iron, 
which  is  taking  the  place  of  galvanized  iron  and  copper.  Of 
the  cast-iron  machines,  19  are  "Facile,"  10  "  Agos,"  and  2 
"Wizard."  The  last  named  has  only  recently  been  placed 
upon  the  market.  As  a  rule,  the  glassware  was  found  in  good 
condition,  although  in  a  few  cases  it  was  very  dirty.  In  addi- 
tion to  the  regular  inspection,  two  city  milk  inspectors  were 
visited.  Each  had  a  "Wizard"  cast-iron  machine,  one  being 
run  by  electricity  and  the  other  by  a  water  motor.  The  elec- 
trical machine  did  not  have  sufhcient  power  for  the  necessary 
speed.  The  other  was  in  good  condition,  and  a  certificate  was 
given. 

6.     Tests  of  Pure-bred  Cows. 

This  work  has  increased  to  such  an  extent  as  to  render 
necessary  the  employment  of  a  regular  tester,  Mr.  Sumner 
R.  Parker  of  the  class  of  1904  of  this  college,  who  gives  it 
his  whole  time.  The  testing  is  conducted  under  the  super- 
vision of  the  American  Guernsey  and  Jersey  cattle  clubs 
and  the  Holstein-Friesian  Association.  The  work  consists 
largely  in  determining  the  yearly  milk  and  butter  fat  yields 
of  pure-bred  cows  of  the  several  breeds.  The  inspector 
visits  the  farms  monthly,  weighs  the  milk  for  one  or  two 
days,  determines  the  butter  fat  by  the  Babcock  method,  and 
reports  his  findings  to  the  secretary  of  the  respective  clubs, 
together  with  such  other  data,  relative  to  feed,  scattered 
milkings,  etc.,  as  are  required.  These  tests  are  known  as 
"yearly  milk  and  butter  fat  tests,"  or  "authenticated  but- 
ter fat  estimate  and   milk  record."     There   are    at  present 
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51  Guernsey  and  Jersey  cows  under  test,  belonging  to  F. 
Lothrop  Ames  of  North  Easton,  N.  I.  Bowditch  of  Franiing- 
liam,  W.  L.  Cutting  of  Pittsfield,  R.  F.  and  A.  H.  Parker 
of  Westborough,  A.  H.  Sagendorph  of  Spencer,  C.  I.  Hood 
of  Lowell,  A.  F.  Pierce  of  Winchester,  N.  H.,  and  R.  A. 
Sibley  of  Spencer. 

In  addition,  seven-day  butter  tests  are  occasionally  called 
for  by  the  Jersey  Cattle  Club,  in  which  case  it  becomes  neces- 
sary to  weigh,  sample  and  test  not  only  the  milk  but  the  skim 
milk,  buttermilk  and  butter ;  and  the  total  fat  in  the  three 
latter,  together  with  that  in  the  test  samples,  should  balance 
the  fat  in  the  original  milk,  with  the  exception  of  small  me- 
chanical losses.  The  butter  is  analj^zed  at  the  station  labora- 
tory. Seven-day  tests  are  also  made  for  the  Holstein- 
Friesian  Association,  which  simply  calls  for  the  amount  of 
milk  and  butter  fat  produced  b}^  the  animal  during  that 
period. 

7.     Work  completed  and  in  Progress. 

In  addition  to  Bulletins  Nos.  93  and  98,  devoted  to  the 
inspection  of  feeding  stuflfs,  this  department  has  published 
during  the  year  Bulletin  No.  94,  on  distillery  and  brewery 
by-products,  and  Bulletin  No.  99,  on  dried  molasses  beet 
pulp,  and  nutrition  of  horses.  An  experiment  has  been 
completed  on  the  use  of  dried  blood  as  a  source  of  protein 
for  milk  production,  showing  that  digestible  protein  in  this 
material  is  equal  in  feeding  value  to  a  similar  amount  in 
cotton-seed  meal.  •  An  experiment  has  also  been  completed 
with  Pratts  food  as  an  aid  to  milk  production.  The  results 
make  clear  that  the  claims  put  forward  by  the  manufacturers 
relative  to  the  wonderful  influence  of  this  food  in  increasing 
the  quantity  and  (juality  of  milk  are  entirely  without  foun- 
dation. Bibby's  dairy  cake  has  also  been  compared  with 
gluten  feed  for  the  production  of  milk,  and,  while  the  results 
are  not  yet  entirely  tabulated,  it  is  quite  evident  that  the 
Bil)by  cake  possesses  no  })articular  merits  over  other  feed 
stuffs  of  a  similar  composition,  and  that  the  price  asked  is 
out  of  proportion  to  its  actual  feeding  value.  A  number  of 
experiments  have  been  in  progress  Avith  green  forage  crops, 
but,  as  the  results  at  present  are  only  of  a  tentative  charac- 
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ter,  they  will  not  be  published  until  it  is  possible  to  deduce 
more  definite  conclusions. 

Some  34  tons  of  corn  and  soy  beans  were  grown  together 
the  past  season  on  a  little  less  than  3  acres  of  land,  and  the 
fodder  ensiled.  The  silo  has  been  recently  opened,  the 
silage  appears  in  good  condition  and  is  readily  eaten.  It 
was  not  found  possible  to  cut  this  mixture  satisfactorily  with 
a  corn  harvester,  and  the  writer  is  forced  to  the  conclusion 
that,  until  this  can  be  accomplished,  it  will  be  doubtful 
economy  to  attempt  to  grow  it  to  any  extent  for  silage  pur- 
poses. It  is  believed  that  the  value  of  the  extra  protein 
obtained  is  more  than  offset  by  the  increased  cost  of  harvest- 
ing the  crop. 

Experiments  are  in  progress  relative  to  the  value  of 
molasses  and  molasses  feeds  as  food  for  dairy  stock  and 
horses,  and  will  occupy  a  considerable  portion  of  the  winter 
months.  Attention  is  called  to  the  several  completed  ex- 
periments published  in  Part  II.  of  this  report. 

8.  Changes  in  Staff. 
Mr.  W.  E.  Tottingham,  employed  in  this  department  as 
assistant  chemist  for  a  year,  resigned  September  1  to  con- 
tinue his  studies  in  the  chemical  department  of  the  college. 
His  work  was  very  satisfactory.  Mr.  E.  S.  Fulton  of  the 
class  of  1904  of  the  college  succeeded  Mr.  Tottingham.  Mr. 
S.  R.  Parker,  another  graduate  of  the  class  of  1904,  began 
his  duties  August  1  as  dairy  tester.  He  is  kept  constantly 
employed  in  this  line  of  work. 
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Part  TI.  —  Experiments  in  Animal  T^utrition. 


1.     Digestion  Experiments  with  Sheep. 


J.    B.    LINDSEY.' 


This  station  has  given  considerable  time  and  study  to  the 
digestibility  of  coarse  and  concentrated  cattle  feeds.  The 
first  experiments  were  made  in  the  autumn  and  winter  of 
1892-93,  and  the  results  published,  together  with  a  descrip- 
tion of  the  method  employed,  in  the  eleventh  report  of  the 
Massachusetts  State  Experiment  Station.  The  results  of 
further  experiments  were  published  in  the  twelfth  report. 
A  summary  of  all  experiments  made  between  1894  and  1902 
will  be  found  in  the  fifteenth  report  of  the  Hatch  Experi- 
ment Station,  pp.  82-101.  Experiments  made  dm'ing  1902 
appeared  in  the  sixteenth  report  of  this  station. 

The  experiments  here  described  were  made  during  the 
autunm  of  1903  and  winter  and  spring  of  1904.  The  full 
data  are  here  presented,  with  the  exception  of  the  daily  pro- 
duction of  manure  and  the  daily  water  consumption,  in  which 
cases,  to  economize  space,  only  averages  are  presented. 

The  period  extended  over  fourteen  days,  the  first  seven  of 
which  were  preliminary,  collection  of  fieces  being  made 
durins:  the  last  seven.  Ten  o-ranis  of  salt  Avere  fed  each 
sheep  daily,  in  addition  to  the  regular  ration.  Water  was 
before  the  animals  at  all  times. 

Two  lots  of  sheep,  grade  Southdown  wethers,  were  em- 
ployed in  the  several  trials,  known  as  the  old  and  the  young 
sheep.  The  former  were  five  to  six  years  of  age,  and  had 
been  used  by  the  station  for  a  number  of  years  ;  the  latter 
were  dropped  in  1902,  and  were  em[)loyed  for  the  first  time 
during  the  autumn  and  winter  of  1903-04. 

»  With  iS.  B.  Holhmd,  I',  jl.  Sinitli,  W.  K.  Tottingham  anri  .T.  G.  Cook. 
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The  digestion  coefficients  for  the  digestion  hay,  used  in 
calculating  the  results  of  the  several  experiments  with  the 
old  sheep,  were  those  obtained  with  Sheep  II.  and  HI., 
Sheep  I.  having  been  disposed  of  before  the  digestibility  of 
the  hay  was  determined. 

The  individual  coefficients  were  used  for  the  young  sheep, 
beina:  obtained  from  the  averaofe  of  the  two  trials  in  the 
case  of  Sheep  I.  and  II.,  and  that  of  the  single  trial  for 

Sheep  III. 

Hay  Coefficients  used  {Per  Cent.). 


Old  Sheep. 

Young  Sheep. 

I. 

II. 

III. 

Dry  matter,     . 

58.50 

4',t.S9 

54.34 

51.53 

Ash 

22.00 

13.86 

22.60 

16.55 

Protein 

42.50 

37.37 

37.72 

36.66 

Fiber,       .... 

61.00 

49.98 

55.85 

53.13 

Extract  matter, 

64.00 

56.29 

59.77 

57.02 

Fat, 

46.50 

38.54 

44.19 

36.97 

In  calculating  the  digestion  coefficients  when  English  hay 
was  used,  excepting  in  periods  IV.,  V,  and  XIL,  the  aver- 
age analysis  of  the  two  samples  of  hay  was  employed. 

Composition  of  Feed  Stuffs  {Per  Cent.). 
[Dry  matter.] 


Feeds. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Soy  bean  fodder, 

11.82 

20.03 

22.12 

42.55 

3.48 

Waste  soy  bean  fodder,  Sheep  II., 

8.64 

4.85 

55.47 

30.33 

.71 

Eureka  silage  corn  fodder,    .... 

6.19 

9.34 

27.41 

55.52 

1.54 

Apple  pomace 

3.05 

5.13 

16.10 

69.32 

6.40 

Cotton-seed  meal  fed  with  pomace. 

6.95 

.52.16 

5.88 

25.91 

9.10 

JCnglish  hay  fed  to  new  sheep, 

6..53 

6.23 

33.00 

52.27 

1.97 

Waste  English  hay.i  Sheep  III.,  fine  liay 

and  seeds. 
English  hay  fed  to  old  sheep, 

29.19 

6.76 

21.67 

40.25 

2.13 

6.. 35 

6.24 

31.95 

53.15 

2.31 

Bibby'8  dairy  cake, 

9.14 

23.52 

9.28 

48.06 

10.00 

Bibby'sdairy  cake  (1903),      .       .        .        . 

8.38 

21.39 

9.19 

50.42 

10.62 

Alma  dried  molasses-beet-pulp,    . 

5.64 

9.87 

17.17 

66.74 

.58 

1  Contained  21.39  per  cent,  of  salt. 
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Composition  of  Feed  Stuffs  (Per  Gent.)  —  Conduded. 
[Dry  matter.] 


Feeds. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Armour's  blood  meal 

3.37 

95.24 

.88 

- 

.51 

Corn  meal  fed  with  blood  meal,   . 

1.41 

9.87 

2.09 

82.25 

4.38 

Soy  bean  meal,  coarse  ground,     . 

5.73 

40.69 

4.71 

27.77 

21.10 

Hominy  feed 

3.15 

11.66 

5.46 

70.11 

9.02 

Hominy  mejil  (1903), 

3.38 

12.23 

4.97 

69.4;; 

9.99 

Eureka  silage  corn  fodder  (dry), 

7.85 

9.82 

32.70 

47.90 

1.73 

Waste  corn  stover,  Sheei)  II., 

9.85 

9.16 

34.13 

45.07 

1.79 

English  hay,i 

6.4(5 

6.74 

32.28 

52.16 

2.36 

Waste  English  hay.  Sheep  I., 

6.94 

6.17 

32.72 

52.05 

2.12 

Waste  English  hay,"  Sheep  11 .,     . 

14.9!) 

6.95 

27.41 

48.22 

2.43 

»  Used  in  Period  XII. 


Contained  7.38  per  cent,  of  salt. 


Comiiosition  of  Fceces  (Per  Cent.). 
[Dry  matter.] 
Old  Sheep  I. 


Period. 

Feeds. 

00 

< 

2 

P-, 

.a 

I.,    . 

Soy  bean  fodder,      .... 

18.55 

8.62 

33.83 

35.99 

3.01 

11.,    . 

Eureka  silage  corn  fodder,    . 

9.87 

8.77 

33.67 

46.28 

1.41 

HI.,    . 

Apple  pomace, 

9.93 

18.53 

24.38 

40.21 

6.95 

XXVI.  (1903), 

Bibl)y's  dairy  cake, 

12.88 

14.93 

27.19 

41.02 

3.38 

XXVIII.  (1903), 

Hominy  meal 

11.31 

13.41 

28.49 

43.33 

3.46 

Old  Sheep  II. 


I.,  . 

Soy  bean  foilder,      .... 

19.95 

9.44 

33.48 

34.05 

3.08 

II.,  . 

Eureka  silage  corn  fodder,     . 

11.47 

9.85 

31.70 

45.30 

1.68 

III.,  . 

Apple  jiomacc 

9.93 

17.97 

23.24 

41.07 

7.79 

v.,  . 

English  hay 

11.78 

8.42 

30.93 

46.03 

2.84 

VII.,    .        . 

Alma  dried  molasses-bcet-pulp,    . 

12.37 

10.80 

29.21 

44.15 

3.47 

IX., 

Soy  bean  meal, 

12.87 

9.82 

29.50 

44.64 

3.17 

XI.,    .        . 

Eureka  silage  corn  fodder  (dry), . 

12.73 

11. .58 

26.04 

47.87 

1.78 

XXVI.  (1903), 

Bibby's  dairy  cake, 

13.89 

14.86 

26.54 

41.23 

3.48 

XXVIII.  (1903), 

Hominy  meal, 

12.91 

14.22 

25.99 

43.21 

3.67 

48 
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Composition  of  Fences  (Per  Ce^it.)  — Concluded. 

[Dry  matter.] 
Old  Sheej)  III. 


Period. 

Teeds. 

■5 
< 

'S 

O 

1 

^3 
1^ 

C3 

Em 

I.,    . 

Soy  beau  fotlder 

19.96 

9.34 

32.18 

35.34 

3.18 

11.,    . 

Eureka  silage  corn  fodder,    . 

10.92 

9.14 

32.41 

45.89 

1.64 

III.,    . 

Apple  pomace 

11.44 

20.82 

19.82 

40.40 

7.52 

v.,  . 

English  hay, 

12.15 

9.01 

29.49 

46.18 

3.17 

VII.,    . 

Alma  dried  molasses-beet-pulp,    . 

12.51 

11.21 

27.82 

45.04 

3.42 

IX.,    . 

Soy  bean  meal 

12.02 

10.67 

26.56 

46.96 

3.79 

XI.,    . 

Eureka  silage  corn  fodder  (dry), . 

12.79 

11.  S4 

25.27 

48.29 

1.81 

XXVI.  (1!!03), 

Bibby's  dairy  cake, .... 

13.93 

15.59 

24.63 

41.87 

3.98 

XXVIII.  (1903), 

Hominy  meal 

13.06 

14.88 

24.06 

43.41 

4.59 

Youny  Sheep  I. 


IV.,. 

English  hay 

11.16 

7.86 

32.51 

45.75 

2.72 

VI., . 

Bibby's  dairy  cake, .... 

12.62 

11.19 

30.20 

43.41 

2.58 

VIII 

Armour's  blood  meal,     . 

10.64 

13.03 

31.49 

42.29 

2.55 

X 

Marshall's  hominy  feed, 

10.98 

10.81 

29.89 

45.47 

2.86 

XII.,. 

English  hay, 

11.12 

8.38 

32.64 

45.34 

2.52 

Young  Sheep  II. 


IV.,.        .        . 

English  hay, 

10.70 

8.40 

31.51 

40.74 

2.65 

VI., . 

Bibby's  dairy  cake,  .... 

12.03 

12.50 

30.29 

42.61 

2.57 

VIII.,. 

Armour's  blood  meal. 

10.47 

15.57 

29.30 

42.23 

2.43 

X.,. 

Marshall's  hominy  feed. 

10.72 

11.30 

30.08 

45.36 

2.. 54 

XII.,  . 

English  hay, 

11.21 

9.26 

31.72 

45.24 

2.57 

Young  Sheep  III. 


IV.,      . 

English  hay, 

10.92 

7.97 

32.20 

46.40 

2.51 

VI.,      .        . 

Bibby's  dairy  cake,  .... 

12.90 

11.08 

31.30 

42.36 

2.36 

X 

Marshall's  hominy  feud, 

10.62 

9.97 

30.60 

46.14 

2.67 
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Dry  Matter  Dcterminntiona  made  at  Time  of  Weighing  out  the  Different 
Foods,  and  Dry  Matter  in  Mamcre  excreted,  determitied  from  Air- 
dry  Faxes  (Per  Cent.). 

Old  Sheep  I. 


ID     . 

Tj  w 

<^  h 

t-> 

Periods. 

5" 

a 
.2 
"So 
a 

01 

o 

o 
m 

li 

a 
a 

5 

0) 

f 

s 

o 

.2  s 
< 

3 

a 
£ 
M 

o 

s;2 

C3 

Q 

■S  =3 
.■20 

"a 
<v 

a 
o 

1 

a 

a 

T.,    . 

87.27 

•23.94 

- 

- 

- 

- 

- 

- 

- 

- 

91.02 

11.,    . 

- 

- 

17.4-2 

- 

- 

- 

- 

- 

- 

- 

- 

89.82 

ITI.,    . 

87.03 

- 

- 

19.83 

89.;>t 

- 

- 

- 

- 

- 

- 

92. '2S 

XXVr.   (1903), 

88.8-2 

- 

- 

- 

- 

- 

- 

- 

89.80 

- 

- 

92.43 

XXVIII.    (1903), 

88.25 

- 

- 

- 

- 

- 

- 

- 

- 

88.48 

- 

92.98 

Old  Sheep 

II. 

I-, 

87.27 

23.94 

- 

- 

- 

- 

- 

- 

- 

- 

96.37 

90.82 

II., 

- 

- 

17.42 

- 

- 

- 

- 

- 

- 

- 

- 

89.93 

III., 

87.05 

- 

- 

19.83 

89.34 

- 

- 

- 

- 

- 

- 

92.00 

v., 

88.10 

-' 

- 

- 

- 

- 

- 

- 

- 

- 

92., TO 

Vll. 

87.82 

- 

- 

- 

92.62 

- 

- 

- 

- 

- 

93.. 55 

IX., 

88.37 

- 

- 

- 

- 

- 

86.96 

- 

- 

- 

- 

94.42 

XI. 

- 

- 

- 

- 

- 

- 

- 

40.08 

- 

- 

51.19 

93.84 

XXVI. 

(1903), 

88.82 

- 

- 

- 

- 

- 

- 

- 

89.80 

- 

- 

92.66 

XXVIII. 

(190.3), 

88.25 

- 

- 

- 

- 

- 

- 

- 

- 

88.48 

- 

92.54 

Old  Sheep 

III. 

I. 

87.-27 

23.94 

- 

- 

- 

- 

- 

- 

- 

- 

- 

90.77 

II. 

- 

- 

17.42 

- 

- 

- 

- 

- 

- 

- 

- 

89.81 

III. 

87.0.") 

- 

- 

19.83 

89.34 

- 

- 

- 

- 

- 

- 

91.88 

V. 

88.10 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

92.. 56 

VII. 

87.82 

- 

- 

- 

- 

92.62 

- 

- 

- 

- 

- 

93.60 

IX. 

88.37 

- 

- 

- 

- 

- 

86.96 

- 

- 

- 

- 

94.61 

XI. 

- 

- 

- 

- 

- 

- 

- 

40.  OS 

- 

- 

- 

9:i.84 

XXVI. 

(1!I03), 

88.82 

- 

- 

- 

- 

- 

- 

89.80 

- 

- 

92.84 

XXVIII. 

(li)03). 

88.25 

- 

- 

- 

- 

- 

- 

- 

88.48 

- 

92.91 

HilTCH   EXPERIMENT   STATION. 


[Jan. 


Dry  Mailer  Dclcr')ninalions,  clc. — Concluded. 
Young  Sheep  I. 


Periods. 

English 

lEiy. 

Bibby's 
Dcairy 
Cake. 

Armour's 
Blood 
Meal. 

Corn 
Meal. 

Marsliall's 

Hominy 

Feed. 

Waste. 

Manure. 

IV.,     .       . 

VI.,      . 

VIII.,     . 

X.,     . 

XII.,     . 

87.  tK) 
88.(15 
87.85 
89.30 
89.77 

89.15 

88.70 

8(i.l3 

88.53 

8fi.65 
87.00 

93.36 
93.78 
93.45 
94.06 
93.22 

Young  Sheep  II. 


IV.,      .        . 

87.90 

- 

- 

- 

- 

- 

93.27 

VI.,      . 

88.05 

89.45 

- 

- 

- 

- 

93.55 

VIII.,      . 

87.85 

- 

88.70 

86.13 

- 

- 

93.33 

X.,      .       . 

89.30 

- 

- 

- 

88.53 

- 

93.78 

XII.,      . 

89.77 

- 

- 

87.80 

92.84 

Yoking  Sheep  III. 


IV.,          .        . 

87.90 

- 

- 

- 

- 

88.50 

93.25 

VI., 

88.05 

89.45 

- 

- 

- 

- 

94.16 

X., 

89.30 

- 

- 

88.53 

87.80 

94.08 
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o 

lO 

8 

•o 

« 

t' 

o 

o 

^ 

a 
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Ol 

HH 
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■* 

■^ 

Oi 

1 

s 
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in 
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fl 
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J 
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^^ 
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bo 
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' 
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lO 

<>< 

o 
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H-( 
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[^ 
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Period  I. 
Old  Sheep  I. 


2 

a' 

a 
'S 

2 

1 

o 

In 

1 

400  grams  English  hay,    . 
2,000  grams  soy  bean  fodder,    . 

349.08 

478.80 

22.48 
56.59 

21.78 
95.90 

113.38 
105.91 

183.97 
203.73 

7.47 
16.66 

Amount  consumed, 
350.87  grams  manure  excreted, 

827.88 
319.36 

79.07 
59.24 

117.68 
27.53 

219.29 
108.04 

387.70 
114.94 

24.13 

9.61 

Grams  digested,    .... 
Minus  hay  digested 

508.52 
204.21 

19.83 
4.95 

90.15 
9.26 

111.25 

69.16 

272.76 
117.74 

14.52 
3.47 

Soy  bean  fodder  digestotl,  . 
Per  cent,  digested, 

304.31 
63.56 

14.88 
26.29 

80.89 
84.35 

42.09 
39.74 

155.02 
76.09 

11.05 
66.33 

Old  Sheep  II. 


2,000  grams  soy  bean  fodder  fed, 
Minus  36  grains  waste. 

478.80 
34.69 

56.59 
3.00 

95.90 
1.69 

105.91 
19.24 

203.73    16.66 
10.52       .25 

Soy  bean  fodder  consumed, 
400  grams  English  iiay, 

444.11 

349.08 

53.59 

22.48 

94.22 
21.78 

86.67 
113.38 

193.21 
183.97 

16.41 

7.47 

Amount  consumed, 
342.59  grams  manure  excreted. 

773.19 
311.14 

76.07 
62.07 

116.00 
29.37 

200.05 
104.17 

377.18 

105.94 

23.88 
9.. 58 

Grams  digested,    . 
Minus  hay  digested,    . 

482.05 
204.21 

14.00 
4.95 

86.63 
9.26 

95.88 
69.16 

271.24 
117.74 

14.30 
3.47 

Soy  bean  digested. 
Per  («nt.  digested. 

277.84 
62.51 

9.05 
16.89 

77.37 
82.12 

26.72 
30.83 

153.50 
79.45 

10.83 
66.00 

Old  Sheep  III. 


Amount  consumed  same  as  for  Sheep  I., 

346.71  grams  manure  excreted,         .... 

827.88 
314.71 

79.07 

62.82 

117.68 
29.39 

219.29 

101.27 

387.70 
111.22 

24.13 

10.01 

Grams  tligestcd 

-Minus  liay  digested, 

513.17 
204.21 

16.25 
4.95 

88.21( 
9.26 

118.02 
69.16 

276.48 
117.74 

14.12 
3.47 

Soy  bean  fodder  digested, 

Per  cent,  digested 

308.96 
64. 5:^ 

11.30 
19.97 

79.03 
82.41 

48.86 
46.13 

158.74 
77.92 

10.65 
03.93 

Average  per  cent,  tliree  sheep  digested,  . 

63.53 

21.05 

82.96 

38.90 

77.82 

65.42 

54 


HATCH  EXPERIMENT   STATION. 


[Jan. 


Period  II. 
Old  Sheep  I. 


B 
2 

J3 
m 

< 

a 
o 

a  o 

but, 

P 
^ 

3,400  grams  Eureka  silage  com 

235.29  grams  manure  excreted,        .... 

592.28 
211.34 

36.66 
20.86 

55.32 
18.53 

162.34 
71.16 

328.83 
97.81 

9.12 

2.98 

Grams  digested, 

Per  cent,  digested, 

380.94 
64.32 

15.80 
43.10 

36.79 
66.50 

91.18 
56.17 

231.02 
70.26 

6.14 
67.32 

Old  Sheep  II. 


3,400  grams  Eureka  silage  corn, 
207.01  grams  manure  excreted, 

Grams  digested,    . 

Per  cent,  digested. 


592.28 

36.66 

55.32 

162.34 

328.83 

186.10 

21.35 

18.34 

59.01 

84.33 

406.12 

15.31 

36.98 

103.33 

244.. 50 

68.57 

41.76 

66.85 

63.65 

74.35 

9.12 
3.13 


5.99 
65.68 


Old  Sheep  III. 


3,400  grams  Eureka  silage  corn 

217.69  grams  manure  excreted,         .... 

592.28 
195.51 

36.66 
21.35 

55.32 

17.87 

162.34 
63.36 

328.83 
89.72 

9.12 
3.21 

Grams  digested 

Per  cent,  digested, 

396.77 
66.99 

15.31 

41.76 

37.45 

67.70 

98.98 
60.97 

239.11 
72.72 

5.91 

64.80 

Average  per  cent,  three  sheep  digested,  . 

66.63 

42.21 

67.02 

60.26 

72.44 

65.93 

1905.] 


PUBLIC   DOCU^MENT  — No.   33. 


55 


Pcriud  III. 
Old  Sheep  I. 


(U 

0 

< 

'3 

2 

a; 
u 

a  " 

■a 

OS 

250  grams  English  haj-, 

150  grams  cottou-seed  meal, 

•2,000  grams  apple  pomace 

217.63 
134.01 
396.60 

14.02 
9.31 
12.10 

13.  .58 
69.90 
20.35 

70.69 

7.88 

63.85 

114.69 

34.72 

274.92 

4.66 
12.19 

25.38 

Amouut  consumed 

272.89  grams  manure  excreted,         .... 

748.24 
251.82 

35.43 

25.01 

103.83 
46.66 

142.42 
01.39 

424.33 
101.26 

42.23 

17.50 

Grams  digested, 

Minus  hay  digested 

496.42 
127.31 

10.42 
3.08 

57.17 
5.77 

81.03 
43.12 

323.07 
73.40 

24.73 
2.17 

Minus  cotton-seed  meal  digested,     .... 

369.11 
101.85 

7.34 
2.23 

51.40 
61.51 

37.91 
2.52 

249.67 
22.22 

22.56 
11.34 

Apple  iiomace  digested, 

Per  cent,  digested, 

267.26 
67.39 

5.11 

42.23 

- 

35.39 
55.43 

227.45 
82.73 

11.22 
44.21 

Old  Sheep  II. 


Amount  consmned  as  above,     . 
246.76  grams  manure  excreted. 

Grams  digested, 

Minus  hay  and  cotton-seed  meal  digested, 

Apple  pomace  digested. 

Per  cent,  digested,        .... 


748.24 
227.02 


521.22 
229.16 


292.06 
73.64 


35.43 
22.54 


12.89 
5.31 


7.58 
62.64 


103.83 
40.80 


63.03 

07.28 


142.42 

52.76 


89.66 
45.64 


44.02 

08.94 


424.33 
93.24 


331.09 
95.62 


235.47 
85.65 


42.33 

17.68 


24.55 
13.. 51 


11.04 
43.50 


Old  Sheep  III. 


Amount  consumed  as  above, 

2.59.46  grams  manure  excreted,         .... 

748.24 
238.39 

35.43 

27.27 

103.83 
49.63 

142.42 

47.25 

424.33 
96.31 

42.23 
17.93 

Grams  digested 

Minus  hay  and  cotton-seed  meal  <ligc8ted,     . 

509.85 
229.16 

8.16 
5.31 

54.20 

67.28 

95.17 
45.64 

328.02 
95.62 

24.30 
13.51 

Apple  pomace  digested 

Per  cent,  digested, 

280.69 
70.77 

2.85 
23.55 

- 

49.53 
77 .  .57 

232.40 
84.53 

10.79 
42.51 

Average  per  cent,  three  sheep  digested,  . 

70,60 

42.81 

- 

67.31 

84.30 

43.41 

5(1 


HATCH   EXPERIMENT   STATION 


[Jan. 


Period  IV. 
Young  Sheep  I. 


J 
>> 

s 

.a 
< 

d 

S 
o 

u 

a  o 
"A 

4^ 

850  grams  English  hay, 

Minus  35.86  grams  waste, 

747.15 
31.07 

48.79 
2.03 

46.55 
1.94 

246.56 
10.25 

390.54 
16.24 

14.72 
.61 

Amount  consumed, 

397.61  grams  manure  excreted,         .... 

716.08 
371.21 

46.76 
41.43 

44.61 

29.18 

236.31 

120.68 

374.30 
169.83 

14.11 

10.10 

Grams  digested, 

Per  cent,  digested, 

344.87 

48.16 

5.33 
11.40 

15.43 
34.59 

115.63 
48.93 

204.47 
54.63 

4.01 
28.42 

Young  Sheep  II. 


850  grams  English  hay, 
374.71  grams  manure  excreted, 

Grams  digested,    . 

Per  cent,  digested. 


47.15 
349.49 


397.66 
53.22 


48.79 
37.40 


11.39 
23.34 


46.55 
29.36 
17.19 
36.93 


246.56 
110.12 


390.. 54 
163.35 


136.44 
55.34 


227.19 
58.1' 


14.72 
9.26 


5.46 
37.09 


Young  Sheep  III. 

850  grams  English  hay, 

Minus  56.29  grams  waste :       . 

747.15 
39.16 

48.79 
3.89 

46.55 
3.37 

246.56 
10.80 

390.54 
20.05 

14.72 

1.06 

Amount  consumed, 

368.01  grams  manure  excreted,         .... 

707.99 
343.17 

44.90 
37.47 

43.18 
27.. 35 

235.76 
110.. 'iO 

370.49 
159.23 

13.66 

8.61 

Grams  digested 

Per  cent,  digested 

364.82 
51.53 

7.43 
16.  .W 

15.83 
36.66 

125.26 
53.13 

211.26 

57.02 

5.05 

36.97 

Average  per  cent,  three  sheep  digested,  . 

50.97 

17.10 

36.06 

52.47 

56.61 

34.16 

190.').] 


PUBLIC   DOCITAfEXT  — No.    P>'^. 


57 


Period   V. 
Old  Sheep  II. 


i 

Q 

J3 

a 
2 

o 

2  . 

a  " 

.-few 

&H 

900  grams  English  hay, 

369.38  grams  manure  excreted,         .... 

792.90 
3U.68 

50.35 
40.25 

49.48 

28.77 

253.33 

105.68 

421.43 

157.28 

18.32 

9.70 

Grams  digested 

Per  cent,  digested 

451.22 
r)6.91 

10.10 
20.06 

20.71 
41.86 

147.65 

58.28 

264.15 
62.68 

S.62 
47.05 

Old  Sheep  III. 


900  grams  English  hay 

339.15  grams  manure  excreted, 

Grams  digested 

Per  cent,  digested,        .... 

Average  per  cent,  two  sheep  digested. 


792.90 
I313.92 


478.98 
60.41 


58.66 


.50.35 
38.14 


12.21 

24.25 


22.16 


49.48 

28.28 


21.20 

42.85 


42.36 


253.33 
92.58 


421.43 
144.97 


160.75 
as.  45 


60.87 


276.46 
65.60 


64.14 


18.32 
9.95 


8.37 
45.09 


46.37 


58 


IIATCH   EXPERIMENT   STATION. 


[Jan, 


Period  VI. 
Young  Sheep  I. 


00 

< 

a 
o 

s 

0;  C3 

.■sw 
1^; 

S 
b 

600  grams  English  hay, 

200  grams  Bibby's  dairy  cake,  . 

528.30 
178.90 

34.02 
16.35 

32.97 
42.08 

171.59 
16.60 

278.41 

85.98 

11.31 

17.89 

Amount  consumed, 
324.71  grams  manure  excreted, 

707.20 
304.51 

50.37 
38.43 

75.05 
34.07 

188.19 
91.96 

364.39 
132.19 

29.20 

7.86 

Grams  digested,    . 
Minus  hay  digested,    . 

402.69 
263.57 

11.94 
4.72 

40.98 
12.32 

96.23 
85.76 

232.20 
156.72 

21.34 
4.36 

Bibby's  dairy  cake  digested. 
Per  cent,  digested, 

139.12 

77.76 

7.22 
44.16 

28.66 
68.11 

10.47 
63.07 

75.48 
87.79 

16.98 
94.91 

Young  Sheep  II. 


Amount  consumed  as  above, 

325.20  grams  manure  excreted 

707.20 
304.22 

50.37 
36.60 

75.05 
38.03 

188.19 
92.15 

364.39 
129.63 

29.20 

7.82 

Grams  digested, 

Minus  hay  digested, 

402.98 
287.08 

13.77 
7.69 

37.02 
12.44 

96.04 
95.83 

234.76 
166.41 

21.38 
5.00 

Bibby's  dairy  cake  digested,      .... 
Per  cent,  digested, 

115.90 

64.78 

6.08 
37.19 

24.58 
58.41 

.21 
1.27 

68.35 
79.50 

16.38 
91.56 

Young  Sheep  III. 


Amount  consumed  as  above,    . 
329.87  grams  manure  excreted, 

Grams  digested,    . 
Minus  hay  digested,    . 

Bibby's  dairy  cake  digested. 

Per  cent,  digested. 

Average  per  cent,  three  sheep  digested. 


707.20 
310.61 


396.59 
272.23 


24.36 
69.51 


70.68 


50.. 37 

40.0 


10.30 
5.63 


4.67 

28.56 


36.64 


75.05 
.34.42 


40.63 
12.09 


28.54 
67.82 


84.78 


188.19 
97.22 


90.9- 

91.1'; 


32.17 


364.39 
131.. 5' 


232.82 
158.75 


74.07 
86.15 


84.48 


29.20 
7.33 


21.87 
4.18 


17.69 

98.88 


95.12 


iyo5.] 


PUBLIC   DOCUMENT  — No.   83. 


59 


Period  VII. 
Old  Sheep  II. 


0) 

u 

< 

c 
'S 

2 

i 

'A 

■4-> 

600  grams  English  hay, 
300  grams  beet  pulp,    . 

526.92 

•277.86 

33.93 

15.67 

32.88 
27.42 

171.14 

47.71 

277.69 
185.44 

11.28 
1.61 

Amount  consumed, 
271.34  grams  manure  excreted, 

804.78 
253.84 

49.60 
31.40 

60.30 
27.41 

218.85 
74.15 

463.13 
112.07 

12.89 
8.81 

Grams  digested,    . 
Minus  liay  digested,    . 

550.94 

308.25 

18.20 
7.46 

32.89 
13.97 

144.70 
104.40 

351.06 
177.72 

4.08 
5.25 

Beet  pulp  digested, 
Per  cent,  digested. 

241.69 

86.98 

10.74 
68.54 

18.92 
69.00 

40.30 
84.47 

173.34 
93.47 

- 

Old  Sheep  III. 


Amount  consumed  as  above, 

286.94  grams  manure  excreted 

804.78 
268.. 58 

49.60 
33.60 

60.30 
30.11 

218.85 
74.72 

463.13 
120.97 

12.89 
9.19 

Grams  digested, 

Minus  hay  digested 

536.20 
308.25 

16.00 
7.46 

30.19 
13.97 

144.13 

104.40 

342.16 
177.72 

3.70 
5.25 

Beet  pulp  digested, 

Per  cent,  digested, 

227.95 

82.04 

8.54 
54.50 

16.22 

.59.15 

39.73 
83.27 

164.44 

88.68 

~ 

Average  per  cent,  two  sheep  digested,    , 

84.51 

61.52 

64.08 

83.87 

91.08 

- 

(iO 


HATCH   EXPERIMENT    STATION. 


[Jan. 


Period  VIII. 
Young  Sheep  I. 


0 

■3 

a* 
p 

0) 

Is 

£ 

000  grams  English  hay 

100  grams  corn  meal, 

100  grams  Armour's  blood  meal,      .... 

527.10 
86.13 

88.70 

33.95 
1.21 

2.99 

32.89 

8.50 

84.48 

171.20 
1.80 

.78 

277-78 
70.84 

11.28 

3.77 

.45 

Amount  consumeil 

278.77  grams  manure  excreted 

701.  t»3 
■260.51 

38.15 

27.72 

125.87 
33.94 

173.78 
82.03 

348.62 
110.17 

15.50 
6.64 

Grams  digested, 

MnuB  hay  digested 

441.42 
262.97 

10.43 
4.71 

91.93 
12.29 

91.75 

85.57 

238.45 
156.36 

8.86 
4.35 

Minus  corn  meal  digested 

178.45 
76.66 

5.72 

79.64 
5.95 

6.18 

82.09 
66.59 

4.51 
3.43 

Blood  meal  digested 

Per  cent,  digested, 

101.79 
100. + 

- 

73.69 

88.41 

15.50 

1.08 

Young  Sheep  II. 


Amount  consumed  as  above, 

277.21  grams  manure  excreted,         .... 

701.93 

258.72 

38.15 
27.09 

125.87 

40.28 

173.78 
75.80 

348.62 
109.26 

15.50 
6.29 

Grams  digested 

Minus  hay  and  corn  meal  digested, 

443.21 

363.09 

11.06 

7.67 

85.59 
18.36 

97.98 
95.62 

239.36 
166.03 

9.21 

4.98 

Blood  meal  digested 

Per  cent,  digested 

80.12 
90.33 

3.39 

67.23 

79.58 

2.36 

73.33 

4.23 

Average  per  cent,  two  sheep  digested,     . 

- 

- 

84.00 

- 

- 

- 

1905.] 


PUBLIC   DOCUMENT  — Xo.   33. 


()! 


Period  IX. 
Old  Sheep  II. 


S 

u 
0 

0 

g 

.a 

i 

i 

TOO  iirains  Enirlisli  hay, 

200  grams  soy  Ijean  meal, 

618.. 5"J 
173.92 

39.84 
9.97 

38.59 
70.77 

200.92 
8.19 

326.00 
48.30 

13.24 
36.70 

Amount  con siimi'd 

274.77  grams  maiuiro  L'xcrctcil,          .... 

7i)2.51 
259.44 
583.07 
361.88 

49.81 
33.39 

109.36 
25.48 

209.11 
76.. 53 

374.30 
115.81 

49.94 

8.22 

Grams  digested, 

Minus  hay  digested,    . 

.16.42 

8.76 

83.88 
16.40 

132.58 
122.56 

258.49 
208.64 

41.72 
6.16 

Soy  bean  meal  digested, 

Per  cent,  digested 

171.19 
98.43 

7.66 
76.83 

67.48 
95.35 

10.02 
122.20 

49.85 
103.20 

35.56 
96.89 

Old  Sheep  III. 


Amount  consumed  as  above,     . 
306.24  grams  manure  excreted, 

Grams  digested,    .     •  . 
Minus  hay  digested,    . 

Soy  bean  meal  digested, 

Per  cent,  digested. 

Average  per  cent,  two  sheep  digested. 


792.51 
289.73 


502.78 
361.88 


140.90 
81.01 


89.72 


49.81 
34.83 


6.22 

62.39 


69.61 


109.36 
30.91 


78.45 
16.40 


62.05 

87.68 


91.51 


209.11 
76.95 


132.16 
122.56 


9.60 
104.90 


113.55 


374.30 
136.06 


238.24 

208.64 


29.60 
61.28 


82.24 


49.94 
10.98 


38.96 
6.16 


32.80 

89. .37 


93.13 


62 


HATCH   EXPERIMENT   STATION, 


[Jan. 


Period  X. 
Young  Sheep  I. 


S 

< 

£ 

Ut 

550  grams  English  hay, 

250  grams  hominy  feed 

491.15 
221.33 

31.63 
6.97 

30.65 
25.81 

159.53 
12.08 

258.84 
155.17 

10.51 
21.29 

Amount  consumed 

2!)4. 91  grams  manure  excreted,         .... 

712.48 
277.39 

38.60 
30.46 

56.46 

29.99 

171.61 
82.91 

414.01 
126.13 

31.80 
7.91 

Grams  digested,    . 

Minus  luiy  digested,    ....... 

435.09 
244.93 

8.14 
4.38 

26.47 
11.45 

88.70 
79.73 

287.88 
145.70 

23.89 
4.05 

Hominy  feed  digested 

Per  cent,  digested, 

190.16 

85.87 

3.76 
53.95 

15.02 
58.19 

8.97 
74.25 

142.18 
91.63 

19.84 
93.19 

Young  Sheep 

11. 

Amount  consumed  as  aljove 

291.64  grams  manure  excreted 

712.48 
273.50 

38.60 
29.. 32 

56.46 
30.91 

171.61 

82.27 

414.01 
124.06 

31.80 
6.95 

Grams  digested 

Minus  hay  digested 

438.98 
266.89 

9.28 
7.15 

25.55 
11.56 

89.34 
89.10 

289.95 
154.71 

24.85 
4.64 

Hominy  feed  digested, 

Per  cent,  digested, 

172.09 

77.75 

2.13 
30.56 

13.99 
54.20 

.24 
1.99 

135.24 

87.16 

20.21 

94.88 

Yotmg  Sheex>  III. 


550  grams  English  hay. 

Minus  8.86  grams  waste  hay,     . 

491.15 

7.78 

- 

- 

- 

- 

- 

Total  hay  consumed,    . 
250  grams  hominy  feed. 

483.37 
221.33 

31.13 
6.97 

30.16 
25.81 

157.00 
12.08 

254.74 
155.17 

10.34 
21.29 

Amount  consumed, 
308.66  grams  manure  excreted, 

704.70 
290.39 

38.10 
30.84 

55.97 

28.95 

169.08 

88.86 

409.91 
133.99 

31.63 

7.75 

Grams  digested,    . 
Minus  hay  digested,    . 

414.31 

249.08 

7.26 
5.15 

27.02 
11.06 

80.22 
83.41 

275.92 
145.25 

23.88 
3.82 

Hominy  feed  digested, 
Per  cent,  digested. 

165.23 
74.  &5 

2.11 
.30.27 

15.96 
61.84 

- 

130.67 
84.21 

20.06 
94.22 

Average  per  cent,  three  sheep  d 

gest 

ed. 

79.42 

38.26 

58.08 

38.12 

87.67 

94.10 

1905.] 


PUBLIC   DOCUMENT  — No.   33. 


03 


Period  XL 
Old  Sheep  11. 


J3 
< 

2 

it 

0) 

S5 

1,200  grams  Eureka  silage  com  fodder  (dry), 
Minus  96.86  grams  waste 

480.96 
49.58 

37.76 

4.88 

47.23 
4.54 

157.27 
16.92 

230.38 
22.35 

8.32 
.89 

Amount  consumed, 

166.06  grams  manure  excreted,         .... 

431.38 
155.83 

32.88 
19.84 

42.69 
18.05 

140.35 
40.58 

208.03 
74.60 

7.43 

2.77 

Grams  digested 

Per  cent,  digested 

275.55 

63.88 

13.04 
39.66 

24.64 
57.72 

99.77 
71.09 

133.43 
64.14 

4.66 
62.72 

Old  Sheep  III. 


1,200  grams  Eureka  silage  corn  fodder  (dry) , 
185.54  grams  manure  excreted,         .... 

480.96 
174.11 

37.76 

22.27 

47.23 

20.61 

1.57.27 
44.00 

230.38 

84.08 

8.32 
3.15 

Grams  digested, 

Per  cent,  digested, 

306.85 
63.80 

15.49 
41.02 

20.62 
56.36 

113.27 
72.02 

146.30 
63.50 

5.17 
62.14 

Average  per  cent,  two  sheep  digested,     . 

63.84 

40,34 

57.04 

71.56 

63.82 

62,43 
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Period  XII. 
Young  Sheep  I. 


1 
It 

.a 

to 

a 

1 

111 

C 
o 

S 

800  grams  English  hay, 

Minus  48.57  grams  waste 

718.16 
42.26 

46.39 
2.93 

48.40 
2.61 

231.82 
13.83 

374.59 
22.00 

16.95 
.90 

Amount  consumed, 

350.83  grams  manure  excreted,        .... 

675.90 
327.04 

43.46 
36.37 

45.79 
27.41 

217.99 

106.75 

352.59 

148.28 

16.05 

8.24 

Grams  digested, 

Per  cent,  digested, 

348.86 
51.61 

7.09 
16.31 

18.38 
40.14 

111.24 
51.03 

204.31 
57.95 

7.81 
48.66 

Young  Sheep  II. 


800  grams  English  hay, 

Minus  32.57  grams  waste 

718.16 
26.27 

46.39 

2.18 

48.40 
1.99 

231.82 

7.84 

374.59 
13.79 

16.95 
.69 

Amount  consumed, 

331.97  grams  manure  excreted 

691.89 

308.20 

44.21 
34.55 

46.41 

28.54 

223.98 

97.76 

360.80 
139.43 

16.26 

7.92 

Grams  digested, 

Per  cent,  digested, 

383.69 

.55.46 

9.66 
21.85 

17.84 
38.. 50 

126.22 
56.35 

221.37 
61.36 

8.34 
51.29 

Average  per  cent,  two  sheep  digested,    . 

53.54 

19.08 

39.32 

53.69 

59.66 

49.98 
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Period  XXVI.  {1903). 
Old  Sheep  I. 


a> 

bci- 

Y/^- 

.•sw 

a 

'A 

fe 

650  grams  hay,      .... 
250  grams  Bibby's  dairy  cake,  . 

Totiil  cousumed,    . 
".IS.fjl  grams  manure  excreted. 

Amount  digested, 
Minus  liay  digested,    . 

Bibby's  dairy  cal^e  digested, 

Per  cent,  digested. 


577.33 
2-24.50 


44.05 

18.81 


69.45 

48.02 


182.44 
20.63 


264.94 
113.19 


801.83 
294.49 


62.86 
37.93 


507.34 
369.49 


137.85 
61.40 


24.93 
19.82 
5.11 

27.16 


117.47 
43.97 
73.50 
43.75 


203.0'; 

so.o; 


378.13 
122.57 


123.00 
122.23 


255.56 
174.86 


29.75 
61.95 


80.70 
71.29 


16.45 

23.84 


40.29 
9.95 


30.34 

8.88 


21.46 
90.02 


Old  Sheep  II. 


Total  consimied  as  above 

271.31  grams  manure  excreted,         .... 

801.83 
251.40 

62.86 
34.92 

117.47 
37.36 

203.07 
66.72 

378.13 
103.65 

40.29 

8.75 

Amount  digested, 

Minus  hay  digested, 

550.43 
369.49 

27.94 
19.82 

80.11 
43.75 

136.35 
122.23 

274.48 
174.86 

31.54 

8.88 

Bibby's  dairy  caice  digested 

Per  cent,  digested 

180.94 

80.59 

8.12 
43.17 

36.36 
75.72 

14.12 
68.44 

99.62 

88.01 

22.66 
95.05 

Old  Sheep  III. 


Total  consumed  as  above,  . 
306.77  grams  manure  excreted. 

Amount  digested, 
Minus  haj^  digested,    . 

Bibby's  dairy  cake  digested. 

Per  cent,  digested, 

Average  per  cent,  tliree  sheep  digested, 


801.83 
284.81 


517.02 
369.49 


147.53 
65.71 


62.86 
39.6' 


23.19 

19.82 


3.37 

17.92 


69.23   29.42 


117.47 

44.40 


73.07 
43.75 


29.32 

61. 06 


66.24 


203.07 
70.15 


378.13 
119.25 


132.92 
122.23 


10.69 
51.  S2 


60.13 


258.88 
174.86 


84.02 
74.23 


77.84 


40.29 
11.34 


28.95 
8.88 


20.07 
84.19 


89.75 
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Period  XXVIII.  (1903). 

Old  Sheep  I. 


Q 

Id 

< 

ri 
'S 

2 

Pi 

M 

<4H      . 

II 

i 

600  grams  hay,      .... 
300  grams  hominy  meal,     . 

529.50 
265.44 

40.40 

8.97 

63.70 
32.46 

167.32 
13.19 

242.99 
184.29 

15.09 
26.52 

Total  consumed,    . 
287-33  grams  manure  excreted, 

794.94 
267.16 

49.37 
30.22 

96.16 
.35.83 

180.51 
76.11 

427.28 
115.76 

41.61 
9.24 

Amount  digested, 
Minus  hay  digested,    . 

.527.78 
338.88 

19.15 
18.18 

60.33 
40.13 

104.40 
112.10 

311.52 
160.. 37 

32.37 
8.15 

Hominy  meal  digested. 
Per  cent,  digested. 

188.90 
71.16 

.97 
10.81 

20.20 
62.23 

- 

151.15 
82.02 

24.22 
91.  a3 

Old  Sheep  II. 


Total  consumed  as  above, 

262.46  grams  manure  excreted,         .... 

794.94 

242.88 

49.37 
31.36 

96.16 
.34.. 54 

180.51 
63.12 

427.28 
104.95 

41.61 
8.91 

Amount  digested 

Minus  hay  digested, 

5,52.06 

338.88 

18.01 
18.18 

61.62 
40.13 

117.39 
112.10 

322.23 
160.37 

32.70 
8.15 

Hominy  meal  digested, 

Per  cent,  digested 

213.18 
80.31 

- 

21.49 
66.20 

5.29 
40.11 

161.96 

87.88 

24.55 
92.57 

Old  Sheep  III. 


Total  consumed  as  above,  . 
231.44  grams  manure  excreted. 

Amount  digested, . 
Minus  hay  digested,    . 

Hominy  meal  digested. 

Per  cent,  digested. 

Average  per  cent,  three  sheep  digested, 


794.94 
215.03 


.579.91 

338.88 


241.03 

90.80 


80.76 


49.37 

28.08 


21.29 

18.18 


3.11 
34.67 


22.74 


96.16 
32.00 


64.16 
40.13 


24.03 
74.03 


67.49 


180.51 
51.74 


128 
112.10 


16.67 
126.38 


427.28 
93.34 


333.94 
160.37 


173.5 
94.18 


88.03 


41.61 

9.87 


31.74 

8.15 


23.. 59 

88.95 


90.95 
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Summanj  of  Coefficienls  (Per  Cent.). 


Ration. 


Sheep 
Number. 


Soy  bean  fodder,     . 
Average,    . 


Eureka  silage  corn  fodder 
(green) . 

Average,    ... 

Eureka  silage  corn  fodder 
(<lry). 


Average, 


Apple  pomace, 
Average,    . 

English  hay,     . 
Average,     . 

English  hay,     . 
Average,     . 

English  hay,     . 
Average,    . 

Bibby's  dairy  cake, 

]'.i))by's  dairy  cake  (1903), 

Average,    . 

Alma   dried  molasses-beet- 
pulp. 

Average,    . 

Armour's  blood  meal,    . 
Average,    . 


Old  Sheep  I., 
Old  Sheep  11., 
Old  Sheep  III., 


Old  Sheep  I., 
Old  Sheep  II., 
Old  Sheep  III.: 


Old  Sheep    II., 
Old  Sheep  III., 


Medium    green    soy     bean  (    Old  Sliecp    II., 
meal.  (     Old  Shee})  III., 

Average,     ..... 


Old  Sheep  I., 
Old  Sheep  II., 
Old  Sheep  III., 


Young  Sheep  I., 
Young  Sheep  II., 
Young  Sheep  111., 


Young  Sheep     1., 
Young  Sheep  II., 


Old  Sheep   II., 
Old  Sheep  111., 


Young  Sheep  T., 
Young  Sheep  II., 
Yonn;;-  Sheep  III., 
Old  sheep  1.,  . 
ol.l  Sliccp  II.,  . 
Ohl  Sheet)  III.,      . 


Old  Sheep    II., 
Old  Sheep  111., 


Young  Sheep     I., 
Young  Sheep   II., 


03.56 
62.51 
fH.53 


26.29 
16.89 
19.9' 


63.53 


21.05 


64.32  43.10 
68.. 57  41.76 
66.99   41.76 


66.63 


03.88 
63.80 


63.84 


07.39 
73.64 


70.60 


48.16 
.53.22 
51.53 


50.97 


51.61 
.55.46 


42.21 


39.66 
41.0; 


40.34 


42.23 
62.64 
23.55 


42.81 


11.40 
23.34 
16.55 


84.35 
82.12 
82.41 


39 

30.83 

46.13 


76.09 
79.45 
77.92 


66.33 

66.00 
03.93 


82.96 


66.50 
66.85 
67.70 


67.02 


57 

56.36 


57.04 


53.54 


.56.91 
60.41 


58.66 


77.76 
(U.7 
69.. T 
01.40 
80.. 59 
65.71 


69.95 


86.98 
82.04 


84.51 


100. + 
90.33 


98.43 
81.01 


).72 


17.10 


16.31 
21.85 


19.08 


20.06 
24.25 


22.16 


44.16 
37.19 
28., 56 
27.16 
43.17 
17.92 


33.03 


68.54 
.54., 50 


61.52 


76.  a? 

02.39 


69.61 


34.59 
30.93 
36.06 


36.06 


40.14 
38.50 


38.90 


,50.1 

63.65 

60.97 


77.82 


70.26 
74.35 
72. 


65.42 


67.32 
65.68 
64.80 


60.26 


71.09 
72.02 


72.44 


64.14 

03.50 


65.93 


62.72 
62.14 


71.56 


,55.43 
68.94 


67.31 


48.93 
55.34 
.53.13 


52.47 


,51.03 

50.35 


39.32   53.69 


41.86 

42.85 


42.36 


68.11 
58.41 
67.82 
61 .95 
75.72 
61.00 


65.51 


69.00 
.59.15 


64.08 


88.41 
79., 58 


84.00 


95.35 

87.08 

91.51 


,58.28 
03.45 


60.87 


03.07 
1.27 


08.44 

51.82 


46.15 


84.4'; 
83.2; 


83.87 


122.20 
104.90 


113.55 


63.82 


85.65 
84.53 


84.30 


54.03 
,58.1 
57.02 


56.61 


,57.95 
61.30 


59.66 


62.08 
05.60 


64.14 


87.79 
79.. 50 
80.15 
71.29 
88.01 
74.23 


81.16 


93.47 

88.68 


91.06 


62,43 


44.21 
43.. 50 
42.51 

43.41 


28.42 
37.09 
36.97 


34.16 


48.60 
51.29 


49.98 


47.05 
45.69 


46.37 


94.91 
91.56 
98.88 
90.02 
95.05 
84.19 


92.44 


103.20 
01.28 


82.24 


96.  ,89 
89.37 


93.13 
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Siimmarij  of  Coefficients  (^Per  Cent.) — Concluded. 


Ration. 

Sheep 
Number. 

a 

a 
■3 

u 

£• 

"S 

2 

^ 

.^f^ 

'8 

0 

< 

Ph 

E 

;?; 

f^ 

( 

Young  Sheep     I., 

S5.87 

53.95 

58.19 

74.25 

91.63 

93.19 

Marshall  hominy  feed,  .        \ 

Young  Slieep    II., 

77-75 

30.56 

54.20 

1.99 

87.16 

94.88 

I 

Young  Sheep  III., 

74.65 

.30.27 

61.84 

- 

84.21 

94.22 

Old  Sheep     I.,     . 

71.16 

10.81 

62.23 

- 

82.02 

91.33 

ffominy  meal  (1903),       .        ] 

Old  Sheep   II.,     . 

80.31 

- 

66.20 

40.11 

87.88 

92., 57 

' 

Old  Sheep  III.,     . 

'.10.80 

34.67 

74.08 

126.. 38 

94.181  88.95 

Average 

80.09 

32.05 

62.78 

60.68 

87.85 

92.52 

The  Results  discussed. 

The  more  important  results  obtained  from  the  several 
digestion  experiments,  the  details  of  which  are  reported  in 
the  previous  tables,  are  discussed  as  follows :  — 

Soy  Bean  Fodder  (Brooks  Medium  Green).  — The  yield 
of  fodder  was  light  (about  6  tons  to  the  acre),  due  to  the 
cool  summer  of  1903.  The  plants  were  quite  green,  thickly 
set  with  leaves,  well  podded  and  the  seed  fairly  well  devel- 
oped. In  common  with  other  legumes  at  a  similar  stage  of 
growth,  the  fodder  showed  a  noticeably  high  protein  per- 
centage, and  onl}^  moderate  quantities  of  fiber  and  extract 
matter.  The  three  sheep  ate  the  fodder  readily  and  digested 
it  quite  evenly.  Sheep  H.  refused  small  quantities  of  the 
coarse  stems.     The  results  agree  fairly  well  with  those  already 

on  record.^ 

Summary  of  Experiment  (^Pcr  Cent.^. 


a-.  -^ 

■ 

o  a 

a 

J 

iimbei 
Diffei 

Lots. 

bo 
.5 

ja 

a 
g 

i 

§3 

ts 

'A 

O) 

0 

< 

Ph 

£ 

W 

^ 

Sheep     I., 

1 

1 

63.56 

26.29 

84.35 

39.74 

76.09 

66.33 

Sheep   II 

1 

1 

62.. 51 

16.89 

82.12 

30.83 

79.45 

66.00 

Sheep  III 

1 

1 

64.. 53 

19.97 

82.41 

46.13 

77.92 

63.93 

Average, 

1 

3 

63.53 

21.05 

82.96 

38.90 

77.82 

65.42 

Average,  previous  experiments, 

5 

12 

265.00 

- 

75.00 

46.00 

75.00 

48.00 

Clover  for  comparison. 

3 

7 

66.00 

- 

70.00 

54.00 

72.00 

64.00 

Cow  peas  for  comparison. 

2 

4 

268.00 

23.00 

76.00 

60.00 

81.00 

59.00 

^  See  especially  Phelps'  work  in  the  reports  of  the  Storrs  Experiment  Station  for  1896 
and  1898,  and  the  summary  reported  in  Lindsey's  compilation,  fourteenth  report  of  the 
Hatch  Experiment  Station,  p.  198. 

2  Organic  matter. 
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The  total  dry  matter  of  the  soy  bean  fodder  appears  to  be 
slightly  less  digestible  than  that  of  other  legumes,  —  clover, 
Canada  field  peas  and  cow  peas,  —  due  to  its  characteristic 
hard,  woody  stems.  Attention  is  called  to  the  fact  that  the 
digestion  coefficient  of  the  fiber  in  the  soy  beans  is  relativeh^ 
low  (39  and  46  per  cent.),  as  compared  with  those  for  the 
clover  and  cow  peas  (54  and  60  per  cent.).  Soy  beans  will 
find  their  chief  use  in  the  farm  economy  as  a  soiling  and 
silage  crop.  This  subject  will  be  discussed  more  fully  at  a 
later  date. 

Eureka  Silage  Corn.  —  This  was  a  large  southern  dent 
variety,  12  to  13  feet  tall,  which  is  held  in  high  esteem  for 
silage  pur})oses  by  the  farmers  of  Worcester  County.  It  is 
claimed  that  it  will  produce  several  matured  ears  to  each 
stalk  under  average  summer  conditions.  The  season  of 
1903  was  noticeably  cool,  and  when  the  corn  was  cut,  Sep- 
tember 12-18,  it  was  quite  green,  the  kernels  just  forming. 
This  variety  is  being  further  studied  during  the  present 
season  (1904),  and  its  value  as  compared  with  the  smaller 
varieties  will  be  discussed  in  a  subsequent  report. 

The  three  sheep  showed  only  slight  variations  in  their 
ability  to  digest  the  corn.  The  following  figures  show  the 
average  results  of  all  trials  with  immature  dent  varieties,  as 
compared  with  Eureka.  The  results  are  quite  similar,  ex- 
cept that  the  fiber  in  case  of  the  Eureka  showed  a  slightly 
low^er  digestibility. 

Nummary  of  Experiment  (^Per  Cent.^. 


u               1 

.•   1 

o  fl 

"5 

OJ 

2  S  m 

a 

u 

II 

sGhq 

a 

u 

"S 

o 

^ 

X 

e3 

;« 

t» 

Q 

< 

Ph 

s 

f^ 

fc 

Dent  corn  fodder,  immature,    . 

4 

U 

68.00 

- 

66.00 

67.00 

71.00 

68.00 

Eureka  (present  trial), 

1 

3 

67.00 

42.00 

67.00 

60.00 

72.00 

66.00 

Apple  Pomace.  —  In  the  sixteenth  report  of  this  station 
(pp.  63-80)  are  given  the  results  of  a  digestion  test  with 
apple  pomace.  In  that  experiment  the  pomace  was  fed 
with  a  reasonable  quantity  of  hay.  In  the  ])resent  trial  a 
smaller  amount  of  hay  was  fed,  and  in  addition  each  sheep 
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was  given  150  grams  of  cotton-seed  meal,  in  the  hope  of  in- 
creasing the  digestibility  of  the  protein  in  apple  pomace.^ 
For  the  sake  of  comparison,  the  coefficients  obtained  in  both 
experiments  follow :  — 

Stimmarj  of  Ex]}eri7nent  (Per  Ce?d.'). 


2 


Former  Experiment,  Hay  and  Pomace. 

Sheep     1., 

Sheep   II 

Sheep  III 


67.29 
73.64 
70.77 


42.23 

62.64 
23.55 


55.43 

68.94 
77.57 


82.73 
85.65 
84.53 


44.21 
43.50 
42.51 


Average .       . 

Present  Experiment,  Hay,  Cotton-seed  Meal  and 
Pomace. 

Sheep     I., 

SheeiJ   II 

Sheep  III 


70.60 


65.63 
71.83 

80.06 


60.91 
47.20 
56.11 


3.1.82 
63.93 
84.95 


80.31 
83.59 
89.53 


43.41 


51.99 
39.10 
50.56 


Average, .... 
Average,  both  trials,    . 


72.51 
71.50 


54.74 

48.70 


61.5 
64.40 


84.48 
84.40 


47.22 
45.30 


Both  experiments  were  made  with  the  same  lot  of  sheep. 
The  sheep  digested  the  total  dry  matter  of  the  pomace  rather 
more  evenly  in  the  present  than  in  the  former  trial.  It  is 
evident  that  Sheep  I.  was  unable  to  utilize  as  much  as  the 
other  two  sheep.  It  will  be  seen  that  the  fiber,  extract 
matter  and  fat,  comprising  the  larger  part  of  the  dry  matter 
of  the  pomace,  were  digested  to  approximately  the  same 
degree  in  both  experiments.  The  protein  content  of  the 
pomace  is  small,  about  1  per  cent.,  and  it  has  not  been  pos- 
sible by  present  methods  to  fix  its  digestibility^  It  probably 
is  digested  to  a  considerable  degree,  although  the  results  do 
not  make  it  apparent.  The  several  experiments  show  the 
pomace  to  be  as  digestible  as  the  better  grades  of  corn  silage. 
Its  value  for  feeding  purposes  will  l^e  further  discussed  under 
a  separate  heading. 

English  Hay.  —  The  hay  used  in  the  present  series  con- 
sisted of  a  mixture  of  timothy  and  redtop,  cut  in  late  bloom, 
and  well  cured.  Two  different  analyses  of  this  hay  are  re- 
ported in  the  table  of  composition.     It  contained  rather  less 


1  In  determining  the  digestibiUty  of  the  apple  pomace,  average  digestion  coefficients 
were  taken  for  the  cotton-seed  meal.    See  fourteenth  report  of  this  station,  p.  209. 
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protein  and  more  fiber  than  the  hay  usually  employed  by  us 
for  digestion  experiments. 

The  young  sheep  (Period  IV.)  did  not  digest  the  hay  as 
fully  as  did  the  old  sheep  (Period  V.)  The  experiment  was 
repeated  with  two  of  the  young  sheep  in  Period  XII.,  in 
which  case  higher  coefficients  were  obtained,  though  they 
did  not  equal  those  secured  ^vith  the  old  sheep.  The  hay 
showed  a  fair  digestibility,  and  no  extreme  variations  were 
noted  among  the  several  sheep  in  the  same  trial.  The  re- 
sults, however,  do  not  agree  as  closely  as  most  of  the  former 
experiments  with  hay  carried  out  at  this  station. 

BiLby's  Dairy  Cake,  made  by  J.  Bibby  &  Sons  of  Liver- 
pool, Eng.,  is  composed  principally  of  ground  cotton-seed, 
cereals  such  as  barley  and  wheat,  molasses,  fenugreek  and 
salt.  It  has  a  pleasing  taste  and  smell,  and  appears  to  be 
highly  relished  by  farm  animals.  The  results  of  two  distinct 
trials  are  reported,  the  first  made  during  the  winter  of  1903 
with  three  old  sheep,  and  the  second  made  during  the  winter 
of  1904  with  three  young  sheep.  The  first  sample  was  pur- 
chased from  the  stock  of  a  retail  grain  dealer,  and  the  second 
was  obtained  directly  from  a  recent  importation.  Both  lots 
were  in  good  condition,  and  resembled  each  other  closely  in 
chemical  composition.  In  the  second  trial  the  cake  was  not 
relished  by  Sheep  III.,  although  he  was  induced  to  eat  it 
after  a  few  days.  The  cake,  which  was  ground  before  being 
fed,  acted  as  a  laxative,  at  first  producing  soft  faeces,  which 
gi-adually  hardened  as  the  period  advanced. 
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Sheep     I.,  old,    . 
Sheep    II.,  old,    . 
Sheep  III.,  old,    . 

61.40 
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27.16 
43.17 
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61.95 
75.72 
61.06 

68.44 
51.82 

71.29 
88.01 
74.23 

90.02 
95.05 
84.19 

Average,  three  sheep, 

Sheep     I.,  young. 
Sheep   II.,  young. 
Sheep  III.,  young. 

69.23 

77.76 
64.78 
69.51 

29.42 

44.10 
37.19 
28.56 

66.24 

68.11 
.58.41 
67.82 

60.13 

63.07 
1.27 

77.84 

87.79 
79.. 50 
86.15 

89.76 

S»4.91 
91.56 

98.88 

Average,  three   sheep, 
Average,  six  sheep,     . 

70.68 
69.95 

.S6.63 
33.02 

64.78 
65.51 

32.17 
46.15 

84.14 
80.99 

95.11 
92.43 
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Especially  Avide  variations  are  noted  in  the  case  of  the  old 
sheep.  Sheep  II.  seemed  to  have  a  strong  digestion,  while 
Sheep  I.,  judging  from  the  results,  was  slightly  out  of  con- 
dition. Such  extreme  variations  are  not  apparent  in  case 
of  the  young  sheep.  In  both  experiments  considerable  dif- 
ficulty was  experienced  in  digesting  the  crude  fiber,  due 
probably  to  the  fact  that  it  Avas  derived  largely  from  cotton- 
seed hulls.  The  protein  was  moderately  digestible,  while 
the  extract  matter  and  fat  yielded  fairly  high  coefiicients.  In 
general  it  may  be  said  that  the  dairy  cake  was  only  moder- 
ately digested,  and  possessed  a  nutritive  value  similar  to 
standard  wheat  middlings.  An  experiment  with  Bibby's  cake 
fed  to  four  dairy  cows  has  been  completed,  and  the  relative 
commercial  and  nutritive  value  of  this  concentrate  will  be 
more  fully  discussed  in  that  connection. 

Dried  Molasses-beet-puJ/p . — This  material,  manufactured 
by  the  Alma  Sugar  Company  of  Alma,  Mich.,  consisted  of 
beet  pulp  and  crude  molasses  dried. ^  In  appearance  it 
resembled  ordinary  black  tea.  The  analysis  showed  it  to  be 
low  in  protein  and  high  in  fiber  and  extract  matter ;  only 
traces  of  fat  were  found.  A  more  detailed  analysis  of  the 
product  showed  that  the  crude  protein  consisted  of  7.01  per 
cent,  of  true  albuminoids  and  2.90  per  cent,  of  amides  ;  the 
extract  matter  contained  13.80  per  cent,  of  cane  sugar  and 
1.83  per  cent,  of  dextrose.  The  pentosans  (18.40  per  cent. ) 
were  in  all  probability  largely  in  the  form  of  a  hemi-cellu- 
lose,  and  would  also  be  included  in  the  extract  matter.  The 
above  figures  are  based  on  the  material  in  its  natural  state, 
with  8.58  per  cent,  moisture.  The  results  of  the  experi- 
ment with  two  old  sheep  follow  :  — 
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Sheep   II.,    .... 
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86.98 
82.04 

68.54 
54.50 

69.00 
59.15 

84.47 
83.27 

93.47 

88.68 

- 

Average, 
Corn  meal  for  comparison, 

84.51 
89.00 

61.52 

64.08 
70.00 

83.87 

91.08 
94.00 

91.00 

»  See  Bulletin  No.  99  for  a  de8fri()tion  of  the  process  and  a  full  discussion  of  its  value. 
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The  sheep  ate  the  material  readily  and  digested  it  without 
trouble.  From  the  high  avei-age  digestibility  and  an  experi- 
ment with  daii'y  animals  elsewhere  re})orted,i  j^  j^  believed 
the  dried  pulp  has  a  feeding  value  about  10  per  cent,  less 
than  corn  meal. 

Armour's  Blood  Meal,  especially  prepared  for  cattle  feed- 
ing, was  found  to  contain  95.24  per  cent,  of  protein  and 
only  traces  of  fat  and  fiber.  Its  mechanical  condition  was 
all  that  could  be  desired.  As  the  detailed  experiment  shows, 
it  was  fed  to  two  young  sheep  in  combination  with  hay  and 
corn  meal.  In  figuring  the  digestibility  of  the  blood  the  co- 
efficients  for  the  corn  meal  were  taken  from  Lindsey's  com- 
pilation. ^  The  two  sheep  digested  the  dry  matter  of  the 
blood  quite  thoroughly,  namely,  95.14  per  cent.  The  pro- 
tein was  not  as  thoroughly  digested,  —  83.99  per  cent.  ;  but 
this  must  be  more  apparent  than  real,  and  due  to  the  in- 
fluence of  the  other  constituents.  It  is  probable  that  the 
protein  of  the  hay  and  corn  meal  was  not  quite  as  thoroughh^ 
digested  as  the  coefficients  call  for,  leaving  a  slight  excess 
undigested,  which  must  of  necessity  be  charged  against  the 
blood.  This  supposition  is  strengthened  by  the  fact  that 
there  is  a  small  plus  balance  of  extract  matter  and  a  minus 
balance  of  fiber,  which  show  dio:estible  divergences  from  the 
established  hay  and  corn  meal  coefficients.  Judging  from 
the  digestibility  of  the  dry  matter  of  the  blood,  w^e  may  safely 
conclude  that  the  blood  protein  must  be  quite  thoroughl}'- 
utilized  by  farm  animals.  An  experiment  with  dried  blood 
as  a  source  of  protein  for  dairy  animals  has  been  completed, 
and  its  economic  value  will  be  discussed  when  the  results  of 
that  experiment  are  published. 

So^  Bean  Meal  (Brooks  Medium  (xreen). — The  beans 
were  grown  at  the  station,  and  coarsely  ground  before  being 
fed.  The}^  were  of  the  usual  good  quality,  containing  40,  (»9 
per  cent,  of  protein  and  21.10  per  cent,  fat  in  dry  matter. 
The  coefficients  obtained  in  1903  follow,  and  also  those 
secured  in  the  present  trial :  — 

1  Loco  citato. 
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95.46 

87.32 

44.93 
41.70 

92.80 
89.34 

194.62 
85.43 

93.04 

89.29 

95.67 
91.34 

Average 

Sheep   II.,  old,  1904 

Sheep  III.,  old,  1904, 

91.39 
98.43 
81.01 

43.32 

76.83 
62.39 

91.07 
95.35 

87.68 

140.03 
122.20 
104.90 

91.17 
103.20 
61.28 

93.51 
96.. 51 
89.37 

Average, 

Average,  four  trials 

Average,  two  German  trials  for  conipar 

89.72 
90.56 
185.00 

69.61 
56.47 

91.51 
91.29 

87.00 

113.55 
126.79 

82.24 
86.71 
62.00 

92.94 
93.23 
94.00 

1  Organic  matter. 


The  soy  bean,  in  common  with  other  concentrates  rich  in 
nitrogen,  frequently  causes  digestive  irreguhirities.  In  the 
present  trial  Sheep  HI.  was  not  able  to  digest  the  feed  as 
thoroughly  as  Sheep  II.  The  same  condition  was  apparent 
last  year,  although  not  quite  as  marked.  It  is  evident  that 
the  beans  are  as  a  rule  quite  thoroughly  digested,  especially 
the  protein  and  fat,  which  are  the  two  important  constitu- 
ents. The  coefficients  for  the  fiber  are,  of  course,  incorrect, 
due  probably  to  the  favorable  influence  of  the  rich  protein 
concentrate  in  increasing  the  digestibility  of  the  hay  carbo- 
hydrates. The  small  amount  of  fiber  present — about  5 
per  cent.  —  renders  a  knowledge  of  the  exact  percentage 
digestible  of  minor  importance.  The  extract  matter  was 
also  largely  digested,  —  probably  80  or  more  per  cent., — 
although  the  trials  made  thus  far  have  not  given  sufficiently 
definite  results  to  enable  one  to  fix  any  exact  coeflicient. 

Hominy  Feed,  or  Chop.  —  As  used  for  cattle  feeding,  this 
consists  of  the  hull,  germ,  some  of  the  gluten  and  soft  starch. 
The  two  samples  tested  Avere  of  good  average  quality.  The 
results  of  six  trials  are  presented.  Three  of  them  were  made 
with  old  sheep  in  1903,  and  three  with  young  sheep  in  1904. 
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Srimmary  of  Expei 
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(Per  Cent.). 

Dry 
Matter. 

Ash. 

Protein. 

Fiber. 

Extract 
Jlatter. 

Fat. 

Sheep     I.,  old,  1903,      . 
Sheep    II.,  old,  1903,      . 
Sheep  III.,  old,  1903,     . 

71.16 

80.31 
90.80 

10.81 
34.67 

62.23 
66.20 
74.03 

40.11 
126.. 50 

82.02 

87.88 
88.03 

91.33 
92.57 
90.95 

Average 

Sheep     I.,  young,  1904, 
Sheep   II.,  young,  1904, 
Sheep  III.,  young,  1904, 

80.75 
85.87 
77.75 
74.65 

22.74 
53.95 
30.56 
30.27 

67.48 
58.19 
54.20 
61.84 

74.25 
1.99 

85.97 
91.63 
87.16 
84.24 

91.61 
93.19 
94.88 
94.22 

Average, 

Average,  both  experiments, 
Corn  meal  for  comparison. 

79.42 
80.08 
89.00 

38.26 
30.50 

58.07 
62.77 
70.00 

38.12 

87.66 
86.81 
94.00 

94.09 
92.85 
91.00 

In  the  first  trial  Sheep  I.  evidently  had  a  somewhat  weak- 
ened digestion.  This  condition  has  ah-eady  been  referred 
to,  and  this  sheep  was  dropped  during  1904.  Sheep  III. 
appeared  to  have  digested  the  hominy  quite  thoroughly, 
while  Sheep  II.  gave  results  midway  between  the  other  two. 
Just  why  the  three  sheep  should  have  shown  such  variable 
results  with  a  feed  that  is  supposed  to  be  easily  digested,  is 
not  clear.  In  the  second  trial,  with  a  different  sample  and 
with  the  young  sheep,  the  results  also  var}^  more  than  one 
would  expect.  Sheep  III.  was  unable  to  digest  the  starchy 
matter  as  well  as  the  other  two,  but  made  better  use  of  the 
protein.  The  percentage  of  fiber  contained  in  the  hominy 
is  relatively  small,  and  the  results  differ  so  noticeably  that 
they  must  be  considered  worthless.  Both  lots  of  sheep 
utilized  the  starchy  matter  and  fat  to  about  the  same  degree  ; 
the  young  sheep  failed  to  digest  the  protein,  as  well  as  the 
old  sheep.  The  average  results  of  the  two  experiments 
must  be  regarded  as  giving  a  fairly  good  idea  of  the  diges- 
tibility of  the  several  fodder  groups.  It  has  been  assumed 
hitherto  that  hominy  was  as  digestible  as  corn  meal ;  but, 
in  view  of  the  results  obtained,  this  opinion  is  no  longer 
tenable.  The  total  dry  matter  of  the  hominy  seems  to  be 
about  9  per  cent,  less  digestible  than  that  of  the  corn.  This 
deficiency  apparently  falls  largely  on  the  protein  and  extract 
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matter.  Corn  meal  as  found  upon  the  market  contains  on 
an  average  14  per  cent,  of  water,  or  1,720  pounds  of  dry 
matter  to  the  ton  ;  while  hominy  shows  9  per  cent,  of  water, 
or  1,820  pounds  of  dry  matter  to  the  ton.  Applying  the 
digestion  coefficients  for  dry  matter  obtained  in  both  cases, 
hominy  would  yield  1,456  pounds  and  corn  meal  1,531  to 
the  ton,  and  would  show  the  corn  meal  to  be  about  5  per 
cent,  more  valuable  than  the  hominy.  It  is  proposed  to 
repeat  the  digestion  test  with  still  another  sample,  and  also 
to  compare  the  tAvo  feeds  with  milch  cows.  The  fact  must 
not  be  overlooked  that  different  samples  of  both  grains, 
more  particularly  the  hominy,  are  likely  to  vary  somewhat 
in  nutritive  value,  hence  too  positive  conclusions  should  not 
be  drawn.  On  the  basis  of  our  present  knowledge,  it  may 
be  said  that  both  feeds  have  similar  nutritive  values. 

Eureka  Silage  Corn  Fodder.  —  This  was  a  cured  sample  of 
the  variety  previously  described.  In  composition  it  differed 
somewhat  from  the  green  sample,  by  containing  more  ash, 
noticeably  more  fiber  and  less  extract  matter.  Whether 
this  change  was  the  result  of  sampling,  or  whether  it  was 
brought  about  by  the  curing  process,  it  is  difficult  to  say. 
In  case  of  the  green  corn,  small  lots  were  cut  every  two  or 
three  days  during  the  experiment,  each  lot  being  carefully 
sampled  and  moisture  determinations  made  immediately. 
At  the  end  of  the  trial  equal  weights  of  each  sample  were 
mixed,  and  this  mixture  held  to  represent  the  corn  fed 
during  the  entire  experiment.  To  secure  as  fair  a  sample 
as  possible  of  the  material  to  be  cured,  a  considerable  quan- 
tity was  cut  about  the  middle  of  the  digestion  trial  with  the 
green  corn,  and  placed  in  stooks  in  the  field.  The  stocks 
were  removed  to  the  barn  before  snow  came.  In  spite  of 
the  care  taken,  differences  in  the  composition  of  the  two  lots 
would  be  likely  to  occur.  At  the  time  of  feeding  the  cured 
material,  in  early  March,  it  still  contained  60  per  cent,  of 
water.  It  was  finely  cut  before  feeding,  and,  though  some- 
what mouldy  on  the  outside,  proved  to  be  in  fairly  good 
condition.  Because  of  the  unexpected  large  water  content, 
the  sheep  did  not  receive  a  sufficient  amount  daily, — 1,200 
grams,  —  although  the  results  show  that  they  suffered  no 
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great  loss  in  live  weight  during  the  period.  Sheep  III.  ate 
the  ration  clean,  while  Sheep  11.  refused  a  noticeable  amount 
of  the  coarser  portions.  The  following  figures  show  the 
results  with  the  dry  fodder;  for  comparison,  the  results 
obtained  with  the  a-reen  corn  are  also  stated  :  — 


S/inmuiri/  of  Experiment  (Pe?'  Cent.^. 


Dry 
Matter. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Sheep    11.,  old,  dry  fodder, 
Sheep  III.,  old,  dry  fodder, 

63.88 
63.80 

39.66 
41.03 

57.72 
.56.36 

71.09 
72.02 

64.14 
63.50 

62.72 
62.14 

Average, 

Sheep     I.,  old,  green  fodder,     . 
Sheep   II.,  old,  green  fodder,     . 
Sheep  III.,  old,  green  fodder,    . 

63.84 
64.32 

68.57 
66.99 

40.34 
43.10 
41.76 
41.76 

57.04 
66.. 50 
66.85 
67.70 

71.56 
56.17 
63.65 

60.97 

63.82 
70.26 
74.34 
72.72 

62.43 
67.32 
65.68 
64.80 

Average 

66.63 

42. -21 

67.02 

60.26 

72.44 

65.93 

The  coefficients  obtained  are  concordant,  and  the  experi- 
ment may  be  considered  quite  satisfactor}'.  In  comparing 
the  results  of  the  two  experiments,  it  will  be  noticed  that 
the  dry  fodder  was  not  as  well  digested  as  the  green  material. 
This  may  be  accounted  for  partly  on  the  ground  that  the 
sheep  received  the  green  fodder  in  September,  after  having 
been  at  pasture  all  summer,  while  the  dried  material  Avas  fed 
in  March,  after  they  had  been  in  similar  experiments  for  six 
months  ;  and  partly  because  previous  experiments  have  dem- 
onstrated that  in  case  of  very  coarse  fodders  sheep  digest 
the  green  substance  a  little  more  thoroughly  than  the  cured. 
For  some  reason  the  fiber  in  the  dry  material  was  more  fully 
digested  than  in  the  green  substance.  This  may  be  due  to 
the  fact  that  in  the  cured  fodder  some  of  the  extract  matter 
had  been  converted  into  a  hemi-cellulose,  which  resisted  the 
action  of  the  chemical  solvents,  but  yielded  to  the  influence 
of  the  digestive  fluids.  In  general,  it  may  be  said  that  the 
results  obtained  with  the  Eureka  corn  com})are  very  favor- 
ably with  those  obtained  by  other  experimenters  with  the 
southern  varieties  at  a  similar  stag-e  of  srowth. 
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2.     The  Digestibility  of  Galactan. 


REPORTED    BY  J.    B.    LINDSEY.l 


Those  carbohydrates  that  can  be  removed  from  plants  and 
seeds  by  the  action  of  dilute  mineral  acid  and  alkali,  and 
that  are  soluble  in  F.  Schulze's  reagent,  E.  Schulze  has 
termed  hemi-celluloses.  Under  this  heading  he  has  brought 
the  mother  substances,  —  dextran,  levulan,  mannan,  galactan, 
araban  and  xylan  ;  which  yield  on  inversion  the  sugars,  — 
dextrose,  levulose,  mannose,  galactose,  arabinose  and  xjdosc. 
These  hemi-celluloses  are  intermixed  with  the  true  celluloses 
in  the  cell  walls  of  the  plants  and  seeds.  They  have  been 
frequently  recognized  as  reserve  material,  being  used  by  the 
embryo  during  the  sprouting  of  the  seed.  The  levulan  and 
mannan  have  not  been  found  generally  distributed,  while 
the  araban  and  xylan  (pentosans)  constitute  fully  one-third 
of  the  extract  matter  of  all  hays  and  straws,  are  quite  prom- 
inent in  the  hull  and  bran  of  most  grain  seeds,  and  are  even 
found  in  the  endosperm  and  cotyledons  of  many  seeds. 

Galactan  was  first  extracted  from  lucerne  seeds  by  Muntz,^ 
and  was  converted  into  galactose  by  boiling  with  dilute  acid. 
E.  Schulze  ^  and  his  co-workers  found  considerable  galactan 
in  the  seeds  of  the  blue  lupine,  and  as  a  result  assumed  that 
this  hemi-cellulose  might  be  very  generally  distributed  in 
agricultural  plants.     Lindsey  and  Holland  *  determined  the 

1  This  experiment  was  carried  out  by  Mr.  E.  S.  Fulton  of  the  class  of  1904  of  the  Mas- 
sachusetts Agricultural  College,  who  expressed  a  desire  to  undertake  work  of  this 
character  for  a  graduation  thesis.  The  sheep  and  apparatus  belonging  to  the  depart- 
ment of  foods  and  feeding  were  placed  at  his  disposal.  The  digestibility  of  the  hay 
used  had  already  been  determined.  Mr.  Fulton  assumed  charge  of  the  sheep,  and  pre- 
pared the  faeces  for  analysis  in  the  station  laboratory.  The  analytical  work  was  done 
at  the  college  laboratory,  under  the  supervision  of  Prof.  C.  Wellington.  Mr.  Fulton  ex- 
presses  his  thanks  to  Professor  Wellington  and  also  to  Dr.  Lindsey  and  his  co-workers 
for  the  many  helps  and  suggestions  received. 

2  Bui.  Soc.  Chem.  (2),  37,  p.  409. 

3  Zeitsch.  f.  physiol.  Chem.  Bd.  14,  lleft.  3,  Zeitsch.  f.  physiol.  Chem.  Bd.  16,  Hefts.  4 
and  5. 

«  Ninth  report  of  the  Hatch  Experiment  Station,  pp.  9-2-96. 
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percentage  of  galactan  in  a  large  number  of  hays,  straws  and 
concentrated  feeds.  The  results  of  their  work  showed  the 
presence  of  quite  small  amounts  of  galactan  in  the  non- 
leguminous  plants  and  seeds.  In  the  leguminous  plants 
from  3  to  4  per  cent,  was  found,  while  in  leguminous  seeds 
the  amount  varied  from  lyo  to  14  per  cent. 

The  method  ^  employed  Avas  the  one  proposed  by  ToUens 
and  his  pupils,  and  consisted  in  principle  of  oxidizing  a 
given  amount  of  the  plant  or  seed  with  a  solution  of  slightly 
diluted  nitric  acid,  and  collecting  the  resulting  mucic  acid, 
after  further  treatment  for  the  removal  of  impurities,  on  a 
tared  filter. 

No  experiments  are  on  record  relative  to  the  digestibility 
of  galactan,  hence  the  undertakino-  of  this  trial.  Alsike 
clover  seed  was  selected  because  it  contained  a  noticeable 
quantity  of  galactan.  It  was  ground  reasonably  fine,  and 
fed  in  connection  with  hay,  the  digestibility  of  which  had 
been  previously  determined.  The  experiment  was  conducted 
in  the  usual  way,  three  young  Southdown  wethers  being  em- 
ployed, and  passed  off  without  any  disturbances. 


Tabulated  Data  of  the  Experiment. 

ComposUiou  of  Feed  Sttiffs  (Per  Cent.). 

[Dry  matter.] 


Feeds. 

Galact;in. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Haj-.s 

Clover  seed, 

1.72 

8.07 

6.. 53 

5.88 

6.23 
34.29 

33.00 
13.12 

52.27 
41.42 

1.97 
5.29 

Composilion  of  Fceces  (Per  Cent.). 
[Dry  matter.] 


Sheep. 

Feeds. 

(Jalactan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

I., 
11., 
III.,       . 

Flay  and  olover  seed, 
Hay  and  clover  seed, 
Hay  and  clover  seed. 

.99 

.'.In 

1.02 

11.57 
11.21 
11.32 

11.97 
13.11 
12.63 

29.27 
30.23 

28.94 

44.43 

42.84 
44.49 

2.76 
2.61 
2.63 

T., 

n., 
III., 

Hav,2     .... 
HaV,       .... 
Hay 

.86 

.76 

1.07 

11.16 

10.70 
10.92 

7.86 
8.40 
7.97 

32.51 
31.51 
32.20 

45.75 
46.74 
46.40 

2.72 
2.65 
2.51 

1  Loco  citato. 

2  The  figures  for  all  coustituents,  excepting  galactan,  iu  hay  aud  bay  manures  were 
determined  lii  a  previous  experiment. 
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Dry  Matter  Detei'minations  made  at  the  Time  of  weighing  out  the  Foods, 
and  Dry  Matter  in  Manure  excreted,  estimated  from  Air-dry  Faeces 
(^Per  Cent.). 


Sheep. 

Feeds. 

Hay. 

Clover  Seed. 

Manure. 

I.,  . 

II.,  . 

111.,  . 

Hay  and  clover  seed,    . 
Hay  and  clover  seed,    . 
Hay  and  clover  seed,  . 

88.85 

91.53 

94.05 
93.70 
94.07 

I.,  . 
11.,  . 
III.,  . 

Hay, 

Hay 

Hay, 

- 

- 

93.36 
93.27 
93.25 
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Bhe&p  I. 


a 

O  ^J 

Ph_0 

s 
S 

IS 

fl-g  . 

a 

600  grams  hay  fed, 

200  grams  clover  seerl, 

533.10 

183.06 

9.17 

14.77 

34.81 
10.76 

33.21 

62.77 

175.92 

24.02 

278.65 

75.82 

10.50 
9.68 

Total  consumed, 

307.10  grams  manure  excreted,    . 

716.16 

288.83 

23.94 

2.86 

45.57 
33.42 

95.98 
34.57 

199.94 
84.. 54 

3.54.47 
128.33 

20.18 
7.97 

Grams  digested 

Minus  hay  digested,! 

427.33 
265.95 

21.08 
6.90 

12.15 

4.82 

61.41 
12.41 

115.40 

87.93 

226.14 
156.85 

12.21 

4.05 

Clover  seed  digested,       .... 
Per  cent,  digested, 

161.38 

S8.16 

14.18 
96.01 

7.33 
68.12 

49.00 
78.06 

27.47 
114.36 

69.29 
91.39 

8.16 
84.30 

Sheep  II. 


600  grams  hay  fed, 

200  grams  clover  seed, 

533.10 
183.06 

9.17 

14.77 

34.81 
10.76 

33.21 
62.77 

175.92 
24.02 

278.65 

75.82 

10.50 

9.68 

Total  consumed 

303.60  grams  manure  excreted,    . 

716.16 

284.47 

23.94 
2.70 

45.57 
34.03 

95.98 
37.29 

199.94 
86.00 

354.47 
121.87 

20.18 
7.42 

Grams  digested 

Minus  hay  digested,^ 

431.69 
289.69 

21.24 

7.28 

11.54 

7.87 

58.69 
12.53 

113.94 
98.25 

232.60 
166.55 

12.76 
4.64 

Clover  seed  digested,       .... 
Per  cent,  digested,   ..... 

142.00 

77.57 

13.96 
94.52 

3.67 
34.11 

46.16 
73.54 

15.69 
65.32 

66.05 
87.11 

8.12 

83.88 

Sheep  III. 


600  grams  hay  fed, 

200  grams  clover  seed, 

.533.10 
183.06 

9.17 
14.77 

34.81 
10.76 

33.21 
62.77 

175.92 
24.02 

278.65 
75.82 

10.50 
9.68 

Total  consumed, 

321. OO.grams  manure  excreted,    . 

716.16 
302.81 

23.94 
3.09 

45.57 
34.28 

95.98 
38.24 

199.94 
87.63 

354.47 
134.72 

20.18 
7.93 

Grams  digested.s 

Minus  hay  digested 

413.35 
274.71 

20.85 
6.. 55 

11.29 

5.76 

57.74 
12.17 

112.31 
93.47 

219.75 
1.58.89 

12.25 

3.88 

Clover  seed  digested 

Per  cent,  digested 

138.64 
75.74 

14.30 
96.82 

5.53 
51.39 

45.57 
72.60 

18.84 
78.43 

60.86 
80.27 

8.37 
86.47 

1  Used  average  coefficient  of  Sheep  I.,  Periods  IV.  and  XII. 

2  Used  average  coefficient  of  Sheep  II.,  Periods  IV.  and  XII. 

3  Used  coefficients  of  Sheep  III.,  Period  IV. 
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Summary  ok  the  Results. 

Composition  of  the  Feeds  (Per  Cent.). 


Galactan.i 

Ash. 

Protein. 

Fiber. 

Extract 

Matter. 

Fat. 

Hay 

Clover  seed, 

1.72 
8.07 

6.53 

5.88 

6.23 
34.29 

33.00 
13.12 

52.27 
41.42 

1.97 
5.29 

Digestibility  of  the  Feeds  (Per  Cent.). 


Dry 

IMatter. 

Galactan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Hay  (all  sheep),     . 
Clover  seed,  Sheep     I., 
Clover  seed,  Sheep   11., 
Clover  seed,  Sheep  III., 

53.50 
88.16 
77.57 
75.74 

75.35 

96.01 
94.52 
96.82 

20.. 50 
08.12 
34.11 
51.39 

37.00 

78.06 
73.54 
72.60 

55.00 
114.36 
65.32 
78.43 

59.00 
91.39 
87.11 
80.27 

42.00 
84.30 

83.88 
86.47 

Average,  . 

80.49 

95.78 

51.21 

74.73 

86.04 

86.26 

84.55 

The  analj^sis  and  digestibility  of  the  haj^  were  made  in  con- 
nection Avith  a  series  of  digestion  experiments  at  the  station. 
It  appeared  to  contain  rather  more  galactan  than  other 
samples  examined. ^ 

A  previous  complete  analysis  of  alsike  clover  seed  does 
not  appear  to  l^e  recorded.  It  contained  a  high  percentage 
of  protein  and  a  normal  amount  of  galactan. 

The  results  of  the  digestion  experiment  with  the  three 
sheep  show  the  tofal  dry  matter  of  the  clover  seed  meal  to 
have  been  fairly  well  digested,  although  the  coefficients  are 
noticeably  lower  than  those  on  record  for  soy  beans,  peas, 
vetch  and  lupine  (85  to  90  per  cent.). 

The  galactan  in  the  hay  is  shown  to  be  75  per  cent,  diges- 
tible. Because  of  the  small  quantity  present,  the  results 
are  of  minor  importance.  All  three  sheep  digested  the 
gahictan  in  the  clover  seed  quite  thoroughly.  Such  a  result 
was  to  have  been  expected,  for  the  reason  that  in  the  seed 
the  galactan  is  supposed  to  be  comparatively  free  from  in- 

1  It  may  be  assumed  tliat  the  galactan  belongs  almost  wholly  to  the  nitrogen-free 
extract  matter. 

-  Whether  the  substance  obtained  was  pure  galactan,  or  consisted  partly  of  inipuri- 
tii-s  tliat  it  was  not  possible  to  remove,  it  is  dillicult  to  say.  Liudscy  and  Holland 
found  a  trille  liss  than  1  per  cent,  in  anotlier  sain])le. 
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crusting  substances,  which  have  been  shown  by  various 
investigators  to  seriously  interfere  Avith  the  digestibility  of 
the  several  fodder  groups.^  Naturally,  no  positive  conclu- 
sions should  be  drawn  from  the  present  single  investigation. 
KnoAving,  hoAvever,  the  phj^siological  and  chemical  character 
of  the  galactan,  as  Avell  as  the  digestion  coefficients  obtained 
Avith  starch  and  Avith  the  pentosans,  —  bodies  of  similar 
character,  —  it  is  reasonably  safe  to  conclude  that  the  results 
secured  give  a  tairly  correct  idea  of  the  ability  of  the  animal 
to  utilize  the  galactan  group. 

1  The  pentosans,  fifteenth  report  of  the  Hatch  Experiment  Station,  p.  118. 
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3.     The  Feeding  Value  of  Apple  Pomace. 


BY   J.    B.    LINDSEY. 


There  is  often  considerable  discussion  in  tlie  agricultural 
press  and  among  farmers  concerning  the  value  of  apple 
pomace  as  a  food  for  dairy  and  beef  cattle ;  with  a  view  to 
getting  a  little  positive  data,  this  station  instituted  a  number 
of  experiments,  the  results  of  which  are  here  briefly  stated. 


(«)    Composition  of  Ajyph  Pomace 

(Per 

Cent.) 

• 

Water. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Sample  I., 

Sample  ir.,       .... 

Corn  silage  for  comparison, 

81.40 
80.20 
80.00 

.7?. 

.(50 

1.10 

.94 
1.01 
1.70 

8.00 
3.1'.) 
5.40 

13.03 
13.73 
11.10 

.90 

1.27 

.70 

It  will  be  seen  from  the  above  figures  that  apple  pomace 
is  a  carbohydrate  feed  similar  to  corn  silage.  It  contains 
about  the  same  amount  of  water  (four-fifths),  rather  less 
protein  and  fiber,  and  a  larger  proportion  of  extract  matter. 
Whether  the  extract  matter  in  the  pomace  is  as  valuable, 
pound  for  pound,  as  that  contained  in  the  corn,  has  not 
been  thoroughly  demonstrated. 

{h)  Dif/efitibilitf/  of  Apple  Pomace. 
Tlie  value  of  a  feed  cannot  always  be  measured  by  its 
composition.  A  food  is  valuable  as  a  source  of  nutrition 
only  in  so  far  as  its  various  constituents  can  be  digested  and 
assimilated.  This  station  has  made  two  different  experi- 
ments to  ascertain  the  digestibility  of  the  pomace,  and  the 
detailed  results  are  to  be  found  elsewhere  in  this  report. 
The  summary  follows  :  — 
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Summary  of  Experitnents  (Per  Cent.'). 


U  0} 

0) 

a 

"3 

< 

a 
2 
2 

P 

r^ 
^ 

Apple  pomace  (first  experiment), 
Apple  pomace  (second  experiment) ,  . 

3 
3 

72.5 
70.6 

,54.7 

42.8 

- 

61.6 
67.3 

84.5 
84.3 

47.2 
43.4 

Average 

Dent  corn  silage  (for  comparison),    . 
Flint  corn  silage  (small  varieties), 

6 
17 
11 

71.5 
64.0 
75.0 

48.7 

52.0 
65.0 

64.4 
62.0 
77.0 

84.4 
69.0 
79.0 

45.3 
85.0 
82.0 

The  results  show  the  total  dry  matter  in  apple  pomace  to 
be  about  as  dio-estible  as  in  the  best  m-ades  of  silas^e.  The 
protein  content  of  the  pomace  is  small, — about  1  per  cent., 
— and  it  has  not  been  possible  by  present  methods  to  fix  its 
digestibility.  Judging  from  the  composition  and  digesti- 
bility of  the  pomace,  one  would  feel  justified  in  assuming 
that,  pound  for  pound,  it  should  approach  in  feeding  value 
an  average  quality  of  corn  silage. 

(c)  Experiments  witJi  Dairy  Animals. 
While  this  station  has  not  carried  out  any  exhaustive  com- 
parative tests  with  pomace  and  other  coarse  feeds,  it  has  fed 
the  pomace  a  number  of  seasons  to  dairy  animals.  The 
material  was  drawn  fresh  from  the  mill,  and  placed  in  a 
large  pile  under  cover.  A  noticeable  quantity  of  juice 
gradually  drained  from  it,  but  it  kept  in  good  condition  for 
two  months.  The  animals  received  from  15  to  30  pounds 
dail}^  ate  it  readily,  and  the  results  were  quite  satisfactory. 
In  one  case  two  cows  were  fed  alternately  fom'  weeks  at  a 
time  on  grain  and  hay,  and  on  grain,  hay  and  pomace ;  25 
pounds  of  pomace  were  compared  with  5  pounds  of  hay. 
During  the  pomace  period  the  animals  produced  1,153 
pounds  of  milk,  and  gained  24  pounds  in  live  weight ;  dur- 
ing the  hay  period,  1,138  pounds  of  milk,  and  lost  6  pounds 
in  weight.  On  this  basis,  5  pounds  of  pomace  were  more 
than  equivalent  to  1  pound  of  hay.  Judging  from  this 
feeding  test  and  from  the  composition  and  digestibility  of 
the  pomace,  it  seems  probable  that  4  pounds,  when  fed  in 
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what  is  termed  a  "  balanc-ed  ration,"  would  be  equal  in  feed- 
ing value  to  1  pound  of  good  cow  hay. 

The  Vermont  Experiment  Station  has  fed  apple  pomace 
for  four  years,  using  in  all  twenty  cows  in  the  several  trials. 
The  pomace  was  shovelled  into  the  silo,  levelled  off,  and 
kept  in  good  condition  without  further  care.  In  some  cases 
it  was  placed  on  top  of  the  corn  silage  after  the  latter  had 
settled.  The  quantity  fed  varied  from  10  to  35  pounds 
daily,  with  no  unfavorable  effects.  As  a  result  of  the  sev- 
eral experiments,  the  Vermont  station  concludes  that  the 
pomace  is  equivalent  in  feeding  value  to  an  equal  weight  of 
average  corn  silage,^  and  that  it  is  without  injurious  efl'ect 
on  the  flavor  of  milk  and  butter. 

Farmers  are  cautioned  not  to  feed  too  large  quantities  at 
first,  but  to  begin  with  10  pounds  daily,  and  to  gradually 
increase  the  quantify  to  30  })ounds,  taking  a  week  or  more 
in  which  to  do  it.  In  this  way,  danger  of  a  sudden  milk 
shrinkage,  or  of  the  animals  getting  "off  feed,"  as  is  some- 
times reported,  may  be  avoided.  Judging  from  all  the  data 
available,  it  is  believed  that  farmers  living  in  the  vicinity  of 
cider  mills  will  find  it  good  economy  to  utilize  the  pomace 
as  a  food  for  their  dairy  stock. 

1  There  is  doubt  in  the  mind  of  the  writer  whether  poniiice  would  prove  fully  equal 
to  well-preserved  and  well-eared  corn  silage;  it  certainly  would  approach  it  in  feeding 
value,  and  ought  to  be  fully  utilized. 
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4.     Blomo  Feed  for  Horses. 


J.    B.    LINDSEY   AND   P.    H.    SMITH. 


Blomo  feed  ^  is  a  mixture  of  ground  corn  stalks,  or  similar 
material,  with  dried  blood  and  refuse  molasses.  It  is  almost 
black  in  color,  slightly  sticky  to  handle,  and  of  a  bulky, 
fibrous  nature.  It  has  been  extensively  advertised  as  a  satis- 
factory partial  oat  substitute  for  horses,  and  is  guaranteed  to 
contain  15  per  cent,  protein  and  1.19  per  cent.  fat.  Feeds 
of  similar  character   have  been    in   use   for  some  time  in 

Europe. 

Composition  of  Blomo  Feed  (Per  Cent.). 


Water. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 
free 
Extract. 

Fat. 

Blomo  feed, .... 
Oats  for  comparison, 
Corn  for  comparison. 

20.2 
11.0 
11.0 

9.0 
2.9 
1.4 

14.7 
12.9 
10.8 

1-2.1 

8.5 
1.9 

4.3.3 

59.6 
70.2 

.7 
5.1 

4.7 

It  will  be  seen  from  the  foregoing  table  that  Blomo  feed 
contains  more  protein  and  decidedly  less  fat  and  starchy 
matter  than  either  oats  or  corn.  Part  of  the  extract  matter 
consists  of  cane  sugar  derived  from  molasses.  The  ash  con- 
tent is  considerably  in  excess  of  either  oats  or  corn. 

Digestibility  of  Blomo  Feed. 
A  digestion  experiment^  was  recently  completed  at  this 
station,  with  the  following  results  :  — 

Digestion  Coefficients  (Per  Cent.). 


Blomo  feed 

Oats  for  comparison,    . 

Corn  (cracked)  for  comparison. 


Dry 

Matter. 


66.7 
72.0 

88.0 


Ash. 


31.4 

33.0 


Protein. 


62.7 
86.0 
76.0 


Fiber. 


61.4 
31.0 


Nitrogen- 
free 
Extract. 


76.0 
79.0 
96.0 


Fat. 


15.3 
82.0 
73.0 


1  Made  by  the  Blomo  Manufacturing  Company,  New  York,  N.  Y. 

2  With  sheep. 
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Digestible  Nitlricnis  i?i  a   Ton  (^Pounds). 


Protein. 

Fiber. 

Nitroi^eu- 

free 
Extract. 

Fat. 

184 

149 

658 

2 

222 

53 

942 

84 

164 

- 

1,348 

69 

Total 

Organic 

Nutrients. 


Blomo  feed,     .       .       .       . 
Oats  for  comparison,    . 
Corn  meal  for  comparison, , 


993 
1,301 
1.581 


It  will  be  seen  that  the  coefficients  obtained  from  the 
Blomo  are  noticeably  less  than  those  from  either  corn  or 
oats.  The  fat  coefficient  is  of  minor  importance,  because  of 
the  small  quantity  present.  It  is  an  established  fact  that 
horses  digest  less  fiber  than  sheep,  hence  the  digestion  co- 
efficient for  the  fiber  in  the  Blomo  feed,  when  applied  to 
horses,  is  probably  too  high ;  a  coefficient  of  50  would  be 
nearer  correct. 

Applying  the  digestion  coefficients  to  the  composition  of 
the  several  feeds,  and  calculating  the  digestible  organic 
nutrients  in  1  ton,  it  becomes  evident  that  the  Blomo  con- 
tains some  20  per  cent,  less  digestible  organic  matter  than 
oats,  and  some  35  per  cent,  less  than  corn.  This  is  due  to 
the  comparatively  undigestible  character  of  the  filler  em- 
ployed. 

Cost  of  Digestible  Mailer  in  a  Ton. 

Allowing  $32.50  a  ton  for  Blomo  ($1.30  an  80-pound 
bag),  $31  a  ton  for  oats  (50  cents  a  bushel  of  32  pounds), 
and  $28  a  ton  for  corn  meal,  the  cost  of  a  pound  of  digesti- 
ble matter  in  each  of  the  several  feeds  would  be  as  follows  :  — 

Cents. 

Blomo 3.28 

Oats 2.40 

Corn  meal, 1.77 

At  the  above  })rices,  it  will  be  seen  that  digestible  matter 
costs  nearly  twice  as  much  in  the  form  of  Blomo  feed  as 
when  purchased  in  corn  meal,  and  about  one-third  more 
than  in  the  form  of  oats. 
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Feeding  Trials  loith  Hoi'ses. 
Four  horses  belonging  to  the  agricultural  division  of  the 
station  were  employed  for  the  purpose.     These  horses  did 
hard  farm  work,  which  naturally  varied  somewhat  in  char- 
acter and  amount  from  time  to  time. 

Trial  I. 

Object.  —  The  object  of  the  trial  was  to  see  if  the  horses 
would  eat  Blomo  readily,  maintain  their  Aveight,  and  keep  in 
as  good  working  condition  as  when  fed  their  regular  ration. 

Rations  fed. — The  ordinary  ration,  previous  to  the  be- 
ginning of  the  trial,  consisted  of  6  quarts  of  oats,  6  quarts 
of  corn,  and  what  hay  the  animals  would  eat  clean.  The 
trial  ration  consisted  of  6  quarts  of  Blomo  in  place  of  6 
quarts  of  oats,  6  quarts  of  corn,  and  hay.  The  Blomo  and  oats 
should  have  been  compared  pound  for  pound,  but  through 
a  misunderstanding  they  were  fed  quart  for  quart,  so  that 
4.2  pounds  of  Blomo  were  fed  against  6  pounds  or  more  of 
oats.i  The  horses  were  gradually  placed  on  the  Blomo  ra- 
tion. Three  ate  it  readily,  while  the  fourth  refused  more 
or  less  of  it  at  first,  but  eventually  took  the  entire  quantity 
without  objection. 

Duration  of  the  Trial. — The  trial  began  March  19  and 
lasted  until  July  5.  During  this  time  all  four  horses  were 
kept  constantly  on  the  same  ration,  and  in  no  case  did  they 
fail  to  take  the  full  quantity  of  Blomo  daily. 

WeigJ/t  and  Condition  of  the  Horses. — The  horses  were 
weighed  two  mornings  weekly  before  being  fed  or  watered. 


Average  Weight  at  Begiiuiing  and  End  of  Trial  {Pounds). 

1904. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

March  19 

July  5 

1,248 
1,243 

1,288 
1,270 

1,368 
1,358 

1,19.0 
1,193 

The  weight  varied  slightly  from  week  to  week,  but  it  is 
evident  that  the  ration  was  sufficient  to  enable  the  animals 
to  keep  in  good  condition  and  do  the  work  required. 


'  Unfortiinatelj',  this  department  did  not  have  the  direct  care  of  the  animals,  hence 
could  not  closely  supcrviae  the  details  of  the  trial. 
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While  the  trial  was  in  progress  it  was  found  that  tiie  Blomo 
feed,  which  had  been  obtained  directly  from  the  manufac- 
turers, was  several  per  cent,  below  its  protein  guarantee. 
They  claimed  that  this  was  due  to  carelessness  on  the  part 
of  their  chemist,  and  forwarded  another  lot,  with  the  re(|uest 
that  it  be  used  in  place  of  the  first  shipment. 

Trial  H. 

In  the  second  trial  the  same  horses  were  used. 

Object  of  tlie  Tvial.  — The  object  of  the  trial  was  to  com- 
pare the  Blomo  feed  \vith  oats  as  a  partial  grain  substitute 
for  work  horses. 

Plan  and  Duration  of  the  Trial.  —  The  four  horses  were 
divided  into  lots  of  two  each.  In  the  first  half  of  the  trial 
horses  Nos.  1  and  4  received  the  Blomo  ration,  and  horses 
Nos.  2  and  3  the  oat  ration.  In  the  second  half  these  con- 
ditions were  reversed.  Each  half  lasted  six  weeks,  as  fol- 
lows :  — 


Blomo  Ration. 


Oat  Ration. 


Length 

(in 
Weeks). 


July  18  througli  August  28, 
September  5  througli  October  17, 


Horses  Nos.  1  and  4, 
Horses  Nos.  2  and  3, 


Horses  Nos.  2  and  3, 
Horses  Nos.  1  and  4, 


Character  of  Jlations.  —  The  rations  were  in  all  cases 
measured  out  by  the  regular  feeder.  The  same  misunder- 
standing existed  as  in  the  former  trial  reo-ardino-  the  relative 
weight  of  the  Blomo  and  oats,  the  feeder  giving  eijual  meas- 
ure instead  of  weight  of  each.  This  resulted  in  the  com- 
parison of  approximately  4.2  pounds  of  Blomo  with  6  pounds 
of  oats,  which  was  manifestly  unfair  to  the  Blomo. 


Blomo  Ration  fed  daily. 
6  quarts  Blomo  feed. 
6  quarts  cracked  corn. 
Ilay  (judgineat  of  feeder). 


Oat  Ration  fed  daily. 
6  quarts  oats. 
6  quarts  cracked  corn. 
Ilay  (judgment  of  feeder). 
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Weights  of  Horses  (^Pounds') . 


Blojio. 

Oats. 

Horses. 

Beginning. 

End. 

Gain  or 

Loss. 

Beginning. 

End. 

Gain  or 
Loss. 

No.l, 
No.  2, 
No.  3, 

No.  4, 

1,230 
1,295 
1,390 
1,180 

1,245 
1,350 
1,370 
1,205 

15+ 
55+ 
20— 
25+ 

1,255 
1,205 
1,325 
1,200 

1,240 
1,290 
1,375 
1,195 

15— 

2.5+ 

50+ 

5— 

Totals, 

.5,095 

5,170 

T5+ 

5,045 

5,100 

55+ 

These  horses  made  a  slight  gain  in  each  case,  indicating 
that  both  rations  were  rather  more  than  sufficient  to  furnish 
the  necessary  nutrients  for  the  work  performed.  Because 
of  the  uneven  character  of  the  w^ork  from  day  to  day,  it  is 
not  possible  to  say  that  one  ration  gave  any  better  results 
than  the  other.  It  can  simply  be  stated  that  the  horses  ate 
the  Blomo  ration  readily,  kept  in  good  condition,  and  did 
satisfactory  work  during  the  trial. 

Keeping  Quality  of  Blomo. 
The  first  lot,  of  1  ton,  obtained  in  March,  contained  21.5 
per  cent,  of  moisture.  It  was  fed  gradually  until  late  June, 
when  480  pounds,  or  about  one-quarter,  had  spoiled.  The 
second  lot,  of  ^2  ton,  contained  20  per  cent,  of  water,  and 
was  fed  from  early  July  until  late  October,  during  which 
time  450  pounds,  or  nearly  one-half,  had  become  sour.  This 
lot  underwent  a  slight  decomposition  during  the  warm, 
muggy  weather  of  August  and  September.  It  will  be  quite 
necessary  for  the  manufacturers  to  reduce  the  moisture  con- 
tent to  12  or  less  per  cent.,  in  order  to  prevent  such  changes, 
especially  during  the  warm  season. 

Conclusions . 

1.  Blomo  feed  was  eaten  readily,  excepting  that  one  of 
the  horses  objected  to  it  during  the  fiist  week  of  the  trial. 

2.  Considerable  of  the  Blomo  spoiled  on  being  kept  dur- 
ing the  warm  weather,  and  it  will  be  necessary  for  the 
manufacturers  to  reduce  the  moisture  content,  in  order  to 
overcome  this  difficulty. 
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3.  It  contained  noticeably  less  digestible  matter  than  corn 
or  oats,  and,  at  prices  usually  prevailing,  tlie  nutritive  mat- 
ter it  contains  must  be  regarded  as  decidedly  expensive. 

4.  No  injurious  effect  was  noted  from  feeding  a  consider- 
able quantity  of  Blomo  as  a  component  of  the  daily  ration 
during  a  jieriod  of  seven  months.  The  horses  kci)t  in  good 
condition  and  did  satisfactory  work. 

0.  Owing  to  a  misunderstanding,  whereb}^  the  Blomo  and 
oats  were  fed  measure  for  measure,  instead  of  weight  for 
weight,  it  was  not  possible  to  directly  compare  the  feeding 
value  of  these  two  feeds. 

6.  No  particular  advantage  is  to  be  gained  from  the  use 
of  Blomo  feed,  other  than  securing  a  change  from  the  regular 
corn  and  oat  diet. 
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REPOKT   OF   THE   CHEMIST. 


DIVISION   OF   FERTILIZERS   AND   FERTILIZER 
MATERIALS. 


CHARLES   A.    GOESSMANN. 

Assistants:   henei  d.  haskins,  riciiakd  ii.  kobertson,'  edward 

G.    PROULX. 


Part     I. — Report  on  OtBeial  Inspection  of  Commercial   Fertilizers. 
Part    II.  —  Report  on  General  Work  in  the  Chemical  Laboratory. 


Part  I.  —  Keport  ox  Official  Inspection  of 
Commercial  Fertilizers  and  Agricultural 
Chemicals  during  the  Season  of  1904. 


CHARLES   A.    GOESSMANN. 


The  total  number  of  manufacturers,  importers  and  dealers 
in  commercial  fertilizers  and  agricultural  chemicals  wlio 
have  secured  licenses  during  the  past  season  is  66  ;  of  these, 
38  have  offices  for  the  general  distribution  of  their  goods  in 
Massachusetts,  8  in  New  York,  8  in  Connecticut,  3  in  Ver- 
mont, 2  in  Pennsylvania,  2  in  Ohio,  1  in  Rhode  Island,  1  in 
Canada,  1  in  New  Jersey,  1  in  Maryland  and  1  in  Arkansas. 

Three  hundred  and  twenty-nine  brands  of  fertilizers  and 
agricultural  chemicals  have  been  licensed  in  Massachusetts 
during  the  year.     Five  hundred  and  seventy-six  samples  of 

1  Died  Sept.  10, 1904. 
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fertilizers  have  been  colleeted  up  to  the  present  time,  in  our 
general  markets  by  experienced  assistants  in  the  station. 
Five  hundred  and  twenty-five  samples  were  analyzed  at  the 
beginning  of  December,  1904,  representing  295  distinct 
brands  of  fertilizers.  These  analyses  were  published  in  two 
bulletins  of  the  Hatch  Experiment  Station  of  the  Massa- 
chusetts Agricultural  College  :  No.  100,  July,  and  No.  102, 
November,  1004.  Other  official  samples  not  included  in 
these  two  bulletins  will  be  reserved  for  our  next  publication 
in  March,  1905.  By  comparing  the  above  statements  with 
those  of  our  previous  annual  reports,  it  will  be  seen  that 
there  is  a  gradual  increase  in  the  number  of  fertilizers  that 
are  licensed  in  the  State  of  Massachusetts  from  year  to  year. 
This  fact  would  tend  to  show  an  increased  consumption  of 
these  articles,  and  would  emphasize  the  importance  of  their 
annual  inspection  from  a  commercial  agricultural  standpoint. 
Twenty-three  more  brands  of  fertilizers  have  been  licensed 
during  the  past  season  than  in  the  previous  year. 

The  following  table  gives  in  compact  form  an  abstract  of 
the  results  of  analyses  of  official  commercial  fertilizers  :  — 


(ti)  Wlicre  three  essential  elements  of  plant  food  were  guaranteed :  — 
Nuinl)er  with  tliree  elements  equal  to  or  above  the  highest  guarantee, 
Xniiiher  with  two  elements  aliiive  tlie  highest  guarantee, 
Numlier  with  one  element  above  tlic  liighest  guarantee,   . 
Number  with  three  elements  between  the  lowest  and  highest  guarantee. 
Number  with  two  elements  lietween  tlie  lowest  and  highest  guarantee 
Number  with  one  element  between  the  lowest  ancl  highest  guarantee, 
Number  witli  three  elements  tjelow  the  lowest  guarantee. 
Number  witli  two  elements  below  the  lowest  guarantee,  . 
Number  with  one  element  below  the  lowest  guarantee,     ... 

(ft)  Where  two  essential  elements  of  plant  food  were  guaranteed : — 
Nuiulier  with  two  elements  above  the  liighest  guarantee, 
Number  with  one  element  above  the  higliest  guarantee,    ... 
Number  with  two  elements  between  the  lowest  and  highest  guarantee 
Number  with  one  element  between  the  lowest  and  highest  guarantee. 
Number  with  two  elements  below  tlie  lowest  guarantee,  ... 
Number  with  one  element  below  the  lowest  guarantee,     . 

(c)  Where  one  essential  element  of  plant  food  was  guaranteed :  — 

Number  above  the  highest  guarantee 

Number  lietween  the  lowest  and  highest  guarantee,  . 

Number  below  the  lowest  guarantee, 


19 

91 
207 
118 

4-2 
2 

•24 
100 


32 
111 
190 
146 

48 
none 

12 
103 


From  the  above  table  it  will  be  seen  that,  on  the  whole, 
the  quality  of  the  fertilizers  that  have  been  licensed,  collected 
and  examined  during  the  past  year  is  higher  than  in  the  pre- 
vious season  of  1903. 
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Trade  Values  nf  Fertilizing  Ingredients  in  Haw  Materials  and  Chemicals, 
1.903  and  1904  {Cents per  Pot/nd). 


Nitrogen  in  ammonia  salts 

Nitrogen  in  nitrates, 

Organic  nitrogen  in  dry  and  fine-ground  flsh,  meat,  ))lood,  and  in  high- 

gi-ade  mixed  fertilizers. 

Organic  nitrogen  in  line  bone  and  tanliage, 

Organic  nitrogen  in  medium  bone  and  tanl;age, 

Pliosphoric  acid  soluble  in  water, 

Phosphoric  acid  soluble  in  ammonium  citrate, 

Phosphoric  acid  in  fine-ground  lieb,  bone  and  tanl<age 

Phosphoric  acid  in  cotton-seed  meal,  castor  pumace  and  wood  ashes,  . 

Phosphoric  acid  in  coarse  fish,  bone  and  tankage 

Phosphoric  acid  insoluble  (in  water  and  ammonium  citrate)  in  mixed 

fertilizers. 

Potash  as  sulfate  (free  from  chloride), 

Potash  as  muriate 


17.50 
lo.OO 
17.00 

16.50 
12.00 
4.. 50 
4.00 
4.00 
4.00 
3.00 
•2.00 

5.00 
4.25 


17.50 
16-00 
17.50 

17.00 
12.50 
4.50 
4.00 
4.00 
4.00 
3.00 
2.00 

5.00 
4.25 


A  comparison  of  the  market  costs  of  the  diiferent  essential 
ingredients  of  plant  food  for  1904  with  the  previous  year 
shows  the  following  variation  :  nitrogen  in  the  form  of 
nitrates  is  a  cent  higher  per  pound  ;  tlie  higher  grades  of 
organic  nitrogen,  including  nitrogen  classed  in  high-grade 
mixed  fertilizers,  are  half  a  cent  higher  in  cost  than  for  the 
year  1903  ;  the  cost  of  the  diflerent  forms  of  phosphoric  acid 
and  potassium  oxide  remains  the  same  as  in  the  previous  year. 

As  in  the  past,  the  above  schedule  of  trade  values  was 
adopted  b}^  representatives  of  the  Massachusetts,  Connecti- 
cut, Rhode  Island,  Maine,  Vermont  and  New  Jersey  experi- 
ment stations,  at  a  conference  held  during  the  month  of 
March,  1904,  and  is  based  upon  the  (quotations  in  ton  lots  of 
the  leading  standard  raw  materials  furnishing  nitrogen, 
phosphoric  acid  and  potash,  and  which  go  to  make  up  the 
bulk  of  our  commercial  fertilizers.  These  quotations  are 
taken  from  the  fertilizer  markets  in  centres  of  distribution 
in  New  England,  New  York  and  Ncav  Jersey  during  the  six 
months  preceding  March,  1904. 

Table  A,  on  the  following  page,  gives  the  average  analysis 
of  oiScially  collected  fertilizers  for  1904  ;  Table  B  gives  a 
compilation  of  analyses,  showing  the  maximum,  minimum 
and  average  percentages  of  the  diiferent  essential  ingre- 
dients of  plant  food  found  in  the  s})ecial  crop  fertilizers,  so 
called,  put  out  by  the  diflerent  manufacturers  during  the 
season  of  1904. 
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A  study  of  Table  B  teaches  the  same  lessons  as  in  the 
l^ast.  It  is  a  much  safer  plan  to  study  our  fertihzer  bulle- 
tins, when  selecting  a  supply  of  commercial  fertilizers,  than 
to  depend  upon  mere  trade  names.  Oftentimes  the  fertilizer 
costing  the  most  per  ton  is  the  cheapest  and  most  economical 
fertilizer  to  use  if  applied  to  the  soil  intelligently.  Every 
farmer  should  know  the  requirements  of  his  soil,  in  order  to 
judiciously  select  his  supply  of  fertilizers.  No  iron-clad 
rule  can  be  laid  down  for  selecting  fertilizers,  as  conditions 
vary  so  widely  on  dift'erent  soils ;  it  is  safe  to  say,  however, 
that  for  general  use  those  fertilizers  should  be  purchased 
which  furnish  the  greatest  amount  of  the  three  essential 
elements  of  plant  food  in  a  suitable  and  available  form  for 
the  same  money. 


Lisl  of  Manufacturers  and  Dealers 

Sale  of  Commercial  Fertilizers 

{May  1,  1904,  to  May  1,  1905 

The  American  Agricultural  Chemical  Co., 
Koston,  Mass. :  — 
Brightman's  Fisliand  I'otash. 
Double  Mauure  Salt. 
Dissolved  Bone-black. 
Dried  Blood. 
Dry  Ground  Fish. 
Fine-ground  Bone. 
Fine-ground  Tankage. 
Grass  and  Lawn  Top-dressing. 
Ground  South  Carolina  I'hospliate. 
High-grade   Fertilizer  with  Ten  I'er 

Cent.  Potash. 
High-grade  Sulfate  of  I'otash. 
Kainit. 

Muriate  of  Potash. 
Nitrate  of  Soda. 
Plain  Superpliosphate. 
Tobacco  Starter  and  Grower. 

Tlie  American  Agricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton, Mass. :  — 
Abattoir  Bone  Dust. 
Bradley's  Complete  Manure  for  (Jorn 

and  Grain. 
Bradley's  Complete  Manure  for 

Onions. 
Bradley's  Complete  Manure  for  I'ota- 

toes  and  Vegetables. 
Bradley's  Comitletc  Manure  for  Top. 

dressing  Grass  and  (irain. 
Bradley's  Complete  Manure  with  Ten 

Per  Cent.  Potash. 
Bradlej''s  Corn  Phosphate. 
Bradley's  Eclipse  PhoBphate. 


who  have  secured  Certificates  for  the 

ill  the  Stale  during  the  Past  Year 

) ,  and  the  Brands  licensed  by  Each. 

The  American  Agricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton, Mass.  —  Con. 
Bradley's  English  Lawn  Fertilizer. 
Bradley's  Niagara  Phosphate. 
Bradley's  Potato  Fertilizer. 
Bradley's  Potato  Manure. 
Bradley's  Seeding-down  Manure. 
Bradley's  X  L  Superphosphate. 
Columbia  Fish  and  Potash. 
Church's  Fish  and  Potash. 

The  American  Agricultural  Chemical  Co. 
(IL  .J.  Baker  &  Bro.,  branch),  New 
York,  N.  Y. :  — 

Baker's  A  A  Ammoniated  Phosphate. 

Baker's  Complete  Potato  Alanure. 

The  American  Agricultural  Cliemical  Co. 
(Clark's  Cove  Fertilizer  Co.,  branch), 
Boston,  Mass.:  — 

Clark's  Cove  Bay  State  Fertilizer. 

Clark's  Cove  Bay'State  Fertilizer,  G  G. 

Clark's  Cove  Great  Planet  IManure. 

Clark's  Cove  King  Philip  Guano. 

Clark's  Cove  Potato  Fertilizer. 

Clark's  Cove  Potato  Manin-e. 

Tlie  American  Agricultural  Chemical  Co. 
(Crocker   Fertilizer  and  Chemical  Co., 
brancli),  Buffalo,  N.  Y. : — 
Crocker's  A  A  Complete  Manure. 
Crocker's  Corn  I'hospliate. 
Crocker's  I'otato,  Hop  and  Tobacco 
Phosphate. 
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Tlie  American  Agricultural  Chemical  Co. 
(Cumberland  Bone  Phosphate  Co., 
branch),  Boston,  Mass.:  — 
Cumberland  Potato  Fertilizer. 
Cumberland  .Superphosphate. 

The  American  Agricultural  Chemical  Co. 
(L.  B.  Darling  Fertilizer  Co.,  branch), 
Pawtucket,  R.  I. :  — 
Darling's  Blood,  Bone  and  Potash. 
Darling's   Complete    Ten    Per   Cent. 

Manure. 
Darling's  Farm  Favorite. 
Darling's  General  Fertilizer. 
Darling's  Potato  and  Root  Crop 

Manure. 
Darling's  Potato  Manure. 
Darling's  Tobacco  Grower. 

The  American  Agricultural  Chemical  Co. 
(Great  Eastern  Fertilizer  Co.,  branch), 
Rutland,  Vt.:  — 
Garden  Special. 
General  Fertilizer. 
Grass  and  Oats  Fertilizer. 
Northern  Corn  Special. 
Vegetable,  Vine  and  Tobacco. 

The  American  Agricultural  Chemical  Co. 
fPaciflc    Guano  Co.,  branch),  Boston, 
Mass.:  — 
Pacific  High-grade  General. 
Pacific  Nobsque  Guano. 
Pacific  Potato  Special. 
Soluble  Pacific  Guano. 

The  American  Agricultural  Chemical  Co. 
(Packers'  Union  Fertilizer  Co.,  branch) , 
Rutland,  Vt.:  — 
Animal  Corn  Fertilizer. 
Gardener's  Complete  Manure. 
Potato  Manure. 
Universal  Fertilizer. 
Wheat,  Oats  and  Clover  Fertilizer. 

The  American  Agricultural  Chemical  Co. 
(Quinnipiac    Co.,    branch),    Boston, 
Mass. :  — 
Quinnipiac  Climax  Phospliate. 
Quinnipiac;  Corn  Manure. 
Quinnipiac   Havana  Tobacco    Fei'til- 

izer. 
Quinnipiac  Market-garden  Manure. 
Quinnipiac  Onion  Manure. 
Quinnipiac  Phosphate. 
Quinnipiac  Potato  Manure. 
Quinnipiac  Potato  Phosphate. 

The  American  Agricultural  Chemical  Co. 
(Read  Fertilizer  Co.,  branch).  New 
York,  N.  Y.:  — 

Read's  Farmers'  Friend. 

Read's  High-grade  Fanners'  Friend. 

Read's  Practical  Potato  Special. 

Read's  Standard. 

Read's  Vegetable  and  Vine. 


The  American  Agricultural  Chemical  Co. 
(Standard  Fertilizer  Co.,  branch),  Bos- 
ton, Mass. :  — 
Standard  Complete  Manure. 
Standard  Fertilizer. 
Standard  Guano. 
Standard  Special  for  Potatoes. 

The  American  Agricultural  Chemical  Co. 
(Henry  F.  Tucker  Co.,  branch),  Boston, 
Mass. :  — 
Tucker's  Original    Bay  State   Bone 

Superphosphate. 
Tucker's  Special  Potato  Fertilizer. 

The    Amei'ican    Agricultural     Chemical 
Co.  (Williams  &  Clark  Fertilizer  Co., 
branch),  Boston,  Mass:  — 
Williams  &  Clark's  Americus  Phos- 
phate. 
Williams  &  Clark's  Corn  Phosphate. 
Williams  &  Clark's  High-grade  Spe- 
cial. 
Williams  &  Clark's  Potato  Manure. 
Williams  &  Clark's  Potato  Phosphate. 
Williams  &  Clark's  Prolific  Crop  Pro- 
ducer. 
Williams  &  Clark's  Royal  Bone  Phos- 
phate. 

The  American  Agricultural  Chemical  Co. 
(M.  E.  Wheeler  &  Co.,  branch),  Rut- 
land, Vt. :  — 
Corn  Fertilizer. 
Bermuda  Onion  Grower. 
Grass  and  Oats  Fertilizer. 
Havana  Tobacco  Fertilizer. 
Potato  Manure. 

AV.  H.  Abbott,  Holyoke,  Mass.:  — 
Animal  Fertilizer. 
Eagle  Brand. 
Tobacco  Fertilizer. 

The  Abbott  &  Martin    Rendering   Co., 
Columbus,  O. :  — 
Abbott's  Toljacco  and  Potato  Special. 
Harvest  King. 
Ideal  Grain  Grower. 

The  American  Cotton  Oil  Co.,  New  York, 
N.  Y. :  — 
Cotton. seed  Meal. 
Cotton-seed  Hull  Ashes. 

American  Linseed  Co.,  New  York,  N.  Y. :  — 
Cleveland  Flax  Meal. 

Armour    Fertilizer    Works,     Baltimore, 
Md. :  — 
All  Soluble. 

Ammoniated  Bone  with  Potash. 
Bone  Meal. 

Blood,  Bone  and  Potash, 
tirain  Grower. 
High-grade  Potato. 
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II.  .1.  Baker  ami  15ro.,  Ni'W  York,  X  Y. :  — 
Castor  I'mnace. 

Beach  Soap  Co.,  Lawrence,  Mass. :  — 
Beach's  Advance  Brand. 
Beach's  Fertilizer  Bone. 
Beach's  Reliance. 
Beach's  Universal. 

Berkshire  Fertilizer  Co.,  Bridgeport, 
Conn. :  — 
Berkshire  Complete  Fertilizer. 
Berkshire  Animoniated   Bone   Phos- 

pluate. 
Berkshire  Potato  and  Vegetable  Phos- 
phate. 

Joseph  Breck  &  Sons,  Boston,  Mass. :  — 
Brack's  Lawn  and  Garden  Dressing-. 
Brack's  Market-garden  Manure. 

Bowker  Fertilizer  Co.,  Boston,  Mass. :  — 

Bone,  Blood  and  Potash. 

Bowker's  Animoniated  Food  lor  Flow- 
ers. 

Bowker's  Bone  and  Wood  Ash  Fer- 
tilizer. 

Bowker's  Complete  Mixture. 

Bowker's  Double  Manure  Salts. 

Bowker's  Farm  and  Garden  Plios- 
phate. 

Bowker's  Fish  and  Potash  (Square 
Brand). 

Bowker's  Ground  Bone. 

Bowker's  High-gradi^  Fertilizer. 

Bowker's  Hill  and  Drill  Phosphate. 

Bowker's  Kainit. 

Bowker's  Lawn  and  (Jarden  Dressing. 

Bowker's  Potato  and  Vegetable  Fer- 
tilizer. 

Bowker's  Potash  Bone. 

Bowker's  Market-garden  Fertilizer. 

Bowker's  Potato  and  Vegetable  Phos- 
phate. 

Bowker's  Soluble  Animal  Fertilizer. 

Bowker's  Special  Onion  Manure. 

Bowker's  Superphosphate. 

Bowker's  Sure  Crop  Phosphate. 

Bowker's  Tankage. 

Bowker's  Ten  Per  Cent.  Manure. 

Bowker's  Tobacco  Ash  Fertilizer. 

Bowker's  Tobacco  Starter. 

Bristol  Fisli  and  Potash. 

Corn  Phosphate. 

Dissolved  Bone-black. 

Dried  Blood. 

Early  Potato  ^fanurc. 

Fine  Dry  Ground  Fisli. 

Fisli  ami  Potash  (D  Braml). 

Gloucester  Fish  and  I'otjish. 

Muriate  of  Potash. 

Nitrate  of  Soda. 

Stockbridge  Special  Manures. 

Sulfate  of  Ammonia. 


Bowker  Fertilizer  Co.,   Hostoii,   Mass. — 
( 'o;i. 
Sulfate  of  Potash. 
Tobacco  Ash  Elements. 
Wood  .Vslies. 

T.  H.  Bunch,  Little  Rock,  Ark.:  — 
Cotton-seed  Meal. 

Charles  M.  Cox  &  Co.,  Boston,  JLass.  :  — 
Cotton-seed  Meal. 

Cliicopee    Rendering    Co.,     Springfield, 
Mass. :  — 
Pure  Ground  Bone. 
Complete  Animal  Fertilizer. 
Lawn  and  Garden  Dressing. 
Tankage. 

E.  Frank  Coe  Co.,  New  Y^ork,  N.  Y. :  — 

American  Farmers'  A  m  m  o  n  i  a  t  c  d 
Bone. 

American  Farmers'  Complete Manui-e. 

American  Farmers'  Corn  King. 

American  Farmers'  Grass  and  Grain. 

American  Farmers'  JMarket-garden 
Special. 

Columbian  Corn  Fertilizer. 

Columbian  Potato  Fertilizer. 

E.  Frank  Coe's  F  P  Fish  and  Potash. 

E.  Frank  Coe's  Gold  Brand  Excel- 
sior Guano. 

E.  Frank  Coe's  High-grade  Animo- 
niated Bone  Superphosphate. 

E.  Frank  Coe's  Nitrate  of  Soda. 

E.  Frank  Coe's  Tobacco  and  Onion 
Fertilizer. 

Celebrated  Special  Potato. 

Excelsior  Potato  Fertilizer. 

New  Englander  Corn  Fertilizer. 

New  Englander  Potato  Fertilizer. 

Red  Brand  Excelsior  Guano. 

XXX  Ground  Bone. 

John  C.  Dow  &  Co.,  Boston,  Mass. :  — 
Dow's  Pure  Ground  Bone. 

Eastern  Chemical  Co.,  Boston,  ISfass.  :  — 
Imperial  Grass  Fertilizer. 
Imperial  Plant  Food. 

William  E.  Fyfe  &  Co.,  Clinton,  Mass.  :  — 
Canada  Unleached  Hard-wood  Ashes. 

R.  &  J.  Farquhar  &  Co.,  Boston,  Mass. :  — 
Clay's  London  Fertilizer. 
Tliompson's    Improved    Vine,    l'l:'.::t 
and  Vegetable  INIanure. 

Ilargraves  Soap  Co.,  Fall  River,  Mass.  :  — 
Ground  Bone  Fertilizer. 

Tlie  Hardy  Packing  Co.,  Columbus,  O.:  — 
Hardy's  Complete  INIanure. 
Hardy's  Tankage,  Bone  and  I'otash. 
Hardy's  Tobacco  and  Potato  Special. 
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C  W.  Hastings,  Cambridgeport,  Mass. :  — 
Ferti  Flora. 

Thomas  Ilersom  &  Co.,  New   Bedford, 
Mass. :  — 
Bone  Meal. 
Meat  and  Bone. 

John  Joynt,  Lucknow,  Can. :  — 

Pure  Canada  Unleached  Hard-wood 
Ashes. 

Lister's   Agricultural   Chemical    Works, 
Newark,  N.  J. :  — 
Lister's  Animal  Bone  and  Potash. 
Lister's  High-grade  Special. 
Lister's  Oneida  Special. 
Lister's  Potato  Manure. 
Lister's  Special  Corn. 
Lister's  Special  Potato. 
Lister's  Success  Fertilizer. 

Lowell  Fertilizer  Co.,  Boston,  Mass.  :  — 
Acid  Phosphate. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
Swift's  Lowell  Animal  Brand. 
Swift's  Lowell  Bone  Fertilizer. 
Swift's  Lowell  Dissolved  Bone   ami 

Potash. 
Swift's  LoweU  Dissolved  Bone-black. 
Swift's  Lowell  Empress  Brand. 
Swift's  Lowell  Ground  Bone. 
Swift's  LoweU  Lawn  Dressing. 
Swift's  Lowell  Market  Garden. 
Swift's  LoweU  Potato  Manure. 
Swift's  Lowell  Potato  Phosphate. 
Swift's  Lowell  Tankage. 

George  E.  Marsh  &  Co.,  Lynn,  Mass. :  — 
Pure  Bone  Meal. 

Mapes  Formula  and  Peruvian  Guano  Co., 
New  York,  N.  Y. :  — 
Average  Soil  Complete  Manure. 
Cauliflower  and  Cabbage  Manure. 
Complete  Manure  (A  Brand). 
Complete  Manure  for  General  Use. 
Complete    Manure    Ten    Per    Cent. 

Potash. 
Corn  Manure. 

Economical  Potato  Manure. 
Fruit  and  Vine  Manure. 
Grass  and  Grain  Spring  Top-dressing. 
Lawn  Top-dressing. 
Potato  Manure. 
Tobacco  Ash  Constituents. 
Tobacco  Manure  \Vra])per  Brand. 
Tobacco  Starter  Improved. 
Top-dressing   Improved,   One-half 

Strength. 
Vegetable  Manure  or  Complete  Manure 

for  Light  Soils. 


D.  M.  Moulton,  Monson,  Mass.:  — 
Ground  Boue. 

National     Fertilizer     Co.,      Bridgeport, 
Conn. :  — 
Chittenden's  Auimoniated  Bone. 
Chittenden's  Complete  Fertilizer. 
Chittenden's  Fish  and  Potash. 
Chittenden's  High-grade  Special. 
Chittenden's  Market  Garden. 
Chittenden's  Potato  Phosphate. 
Chittenden's  Tobacco  Manure. 

New    England    Fertilizer    Co.,    Boston, 
Mass. :  — 
Corn  Phosphate. 
Potato  Fertilizer. 
Superphosphate. 

Olds  &  Whipple,  Hartford,  Conn.  :  — 
Complete  Tobacco  Fertilizer. 
Vegetable  Potash. 

R.  T.  Prentiss,  Ilolyoke,  Mass.:  — 
Complete  Fertilizer. 

Parmcnter  &  Polsey  Fertilizer  Co.,  Pea- 
body,  Mass. :  — 
A  A  Brand. 
Acid  Phosphate. 
Lawn  Dressing. 
Grain  Grower. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
P.  &  P.  Potato. 
Plymouth  Rock  Brand. 
Special  Fertilizer  for  Strawberries. 
Special  Potato. 
Sulfate  of  Potash. 

.lacob  Reese,  Darby,  Penn.:  — 
Odorless  Slag  Phosphate. 

Rogers    &    Hubbard    Co.,    Middletown, 
Conn.:  — 
Hubbard's  All  Soils   and  All  Crops 

Fertilizer. 
Hubbard's  Corn  Phosphate. 
Hubbard's  Grass  and  Grain  Fertilizer. 
Hubbard's  Oats  and  Top-dressing. 
Hubbard's  Potato  Phosphate. 
Hubbard's  Pure  Raw  Knuckle  Bone 

Flour. 
Hubbard's  Soluble  Corn. 
Hubbard's  Soluble  Potato  Manure. 
Hubbard's  Soluble  Tobacco  Manure. 
Hubbard's  Strictly  Pure  Fine  Bone. 

Rogers     Manxifacturing     Co.,     Rockfall, 
Conn. :  — 
All  Round  Fertilizer. 
Complete  Corn  and  Onion. 
Complete  Fish  and  Potash. 
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Rogers     Manufacturing    Co.,     Uoi-Urull, 
Conn.  —  Con. 
Complete  Potato  and  Vegetable. 
High-grade  (Jrass  and  (jraiu. 
High-grade  Oats  and  Top-dressing. 
High-grade  Tobacco  and  Potato. 
High-gi-ade  Soluble  Tobacco. 
Niti-ate  of  Soda. 
Pure  Fine-ground  Bone. 

Ross  Bros.,  Worcester,  ISIass. :  — 
Ross  Brother's  Lawn  Dressing. 

N.    Roy    &    Son,    South    Attleborough, 
Mass. :  — 
Complete  Animal  Fertilizer. 

Russia  Cement  Co.,  Gloucester,  Mass.:  — 

Essex  Complete  Manure  for  Corn, 
Grain  and  Grass. 

Essex  Complete  Manure  for  Potatoes, 
Roots  and  Vegetables. 

Essex  Corn  Fertilizer. 

Essex  Dry  Ground  Fish. 

Essex  A  I  Superpliosphate. 

Essex  Marlcet  Garden  and  Potato 
Manure. 

Essex  Odorless  Lawn  Dressing. 

Essex  Rhode  Island  Special  for  Pota- 
toes and  Roots. 

Essex  Special  Tobacco  Manure. 

Essex  Tobacco  Starter. 

Essex  XXX  Fish  and  Potasli. 

Muriate  of  Potash. 

Nitrate  of  Soda. 

Salisbury  Cutlery  Handle  Co.,  Salisbury, 
Conn.  :  — 
Fine  Bone. 

M.  L.  Shoemaker  &  Co.,  Limited,  I'liila- 
delphia,  Penn. :  — 
Swift  Sure  Sii|)erplio8i)liate  for  Gen- 
eral Use. 
Swift  Sure  Bone  3Ieal. 


Sanderson's  Fertilizer  and  Chemical  Co., 
New  Haven,  Conn. :  — 
Sanderson's  Corn  Superphosphate. 
Sanderson's  Fine-ground  Fish. 
Sanderson's  Formula  A. 
Sanderson's  Formula  B. 
Sanderson's  Sulfate  of  Potash. 
Sanderson's  Potato  Manure. 
Sanderson's    Special    with    Ten    Per 

Cent.  Potash. 
Sanderson's   Top-dressing  for  Grass 

and  Grain. 

Thomas  L.  Stetson,  Randolph,  INfass. :  — 
Bone  Meal. 

J.  Stroup,  Son  &  Co.,  Boston,  Mass. :  — 
Canada  Hard-wood  Unleached  Ashes. 

A.  L.  Warren,  Northborougli,  Mass.  :  — 
Warren's  Ground  Bone. 

The    Whitman  &  Pratt   Rendering   Co., 
Lowell,  Mass.:  — 
VVliitman  &  Pratt's  All  Crops. 
Whitman  &  Pratt's  Corn  Success. 
Whitman  &  Pratt's  Potato  Plowman. 
Whitman  &  Pratt's  Pure  Ground  Bone. 

Wilcox  Fertilizer  Works,  Mystic,  Conn. :  — 
Complete  Bone  Superphosphate. 
Dry  Ground  Fish. 
Fish  and  Potash. 
High-grade  Tobacco  Special. 
I'otato  Fertilizer. 
Potiito,  Onion  and  Vegetable. 

Sanford  Winter,  Brockton,  Mass. :  — 
Pure  Fine-ground  Bone. 


-T.    M.    Woodard 
Mass. :  — 
Tankage. 


&     Bro.,    Greenfield, 


A.  H.  AVood  &  Co.,  Framingliam,  Mass. :  — 
A  A  Brand. 
B  B  Brand. 
C  C  Brand. 
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Part  II.  —  Report   ot^t   General  Work  en^   the 
Chemical  Laboratory. 


C.    A.    GOESSMANN. 


1.  Analyses  of  materials  forwarded  for  examination. 

2.  Notes  on  wood  ashes  and  lime  ashes. 

;5.   Notes  on  jahosphatic  slag  and  experiments  witli  native 
phosphates. 

1.     Analyses  of  Materials  forwarded  for 
Examination. 

This  department  of  our  work  has  been  of  the  same  general 
character  as  in  past  years.  We  have  received  during  the 
season  283  samples  of  miscellaneous  substances  from  farmers 
within  our  State  for  analysis  ;  this  is  48  more  than  was  re- 
ceived during  the  season  of  1903. 

As  far  as  time  and  facilities  permit,  we  have  devoted  our 
attention  to  the  examination  of  this  class  of  materials,  the 
substances  l^eing  taken  up  for  analysis  in  the  order  of  their 
arrival  at  this  otiice.  During  the  season  of  the  official  in- 
spection of  commercial  fertilizers,  April  1  to  November,  our 
time  is  so  completely  occupied  that  work  in  this  class  of 
general  materials,  for  the  benefit  of  individual  farmers,  has 
to  give  place,  in  a  measure,  to  the  control  work  of  inspec- 
tion. For  this  reason  we  would  urge  those  sending  samples 
for  free  analysis  to  forward  them,  so  ftir  as  possible,  between 
November  1  and  April  l,thus  insuring  more  prompt  reports 
in  results  of  analysis. 

As  in  the  past,  we  have  taken  an  active  part  in  the  technical 
work  of  the  Association  of  Official  Agricultural  Chemists  for 
the  establishment  of  new  methods  of  analysis.  Many  deter- 
minations were  made  on  samples  forwarded  by  the  association 
to  test  the  efficacy  of  several  new  methods  of  determining 
potash  and  the  various  forms  of  phosphoric  acid. 
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Followino-  is  a  list  of  niaterials  forwarded  b\'  farmers  and 
agi'i(;ii]lural  organizations  during  the  season  of  1904  :  — 


»    UUI 

Wood  ashes, 

.     50 

Soils,     .... 

.     47 

Complete  fertilizers, 

32 

Lime  ashes,  . 

U 

Tankage, 

10 

Ground  bone, 

9 

Xitrate  of  soda. 

8 

Miscellaneous  substances. 

9 

Low-grade  sulfate  of  potasji. 

7 

:\Iuek,  .... 

7 

^leadow  mud, 

7 

Cotton-seed  meal, 

6 

Dry  gromid  fish,    . 

5 

Mill  refuse,  . 

5 

?ilanure, 

5 

Acid  phosphate,     '. 

4 

Peat,     .... 

4 

Cotton-hull  ashes. 

o 

JMiu'iate  of  potash. 

3 

Lime,    .          .          .          .          . 

3 

Dissolved  bone-l)lack,    . 

3 

Cotton-seed  droppings, 

2 

Cotton-seed  dust,  . 

2 

Sulfate  of  ammonia, 

2 

Carlionate  of  potash, 

2 

Phospliatic  slag,    . 

2 

Steamed  l)one, 

AVool  dust,    . 

Wool  waste, 

Di'ied  blood. 

Sewage, 

Pulp  ashes,  . 

Cotton  compost, 

Carljonate  of  i)otash-magnesi 

Silicate  of  potash, 

High-grade  sulfate  of  potasli 

Nitrate  of  potasli,  . 

Belgian  jjliosphate, 

Raw  bone,     . 

Dissolved  bone, 

Lime  and  nitrate  of  soda, 

Guinea  pig  manure. 

Liquid  manure. 

Sheep  manure, 

Lime  refuse  from  tannery, 

Waste  lime,  . 

Granulated  lime,  . 

Plaster, 

Raw  hide  dust. 

Cocoa  shells, 

Dandelion  roots,    . 

Clover  roots. 


2.  Notes  on  Wood  Ashes  and  Lime  Ashes. 
(a)  Wood  Ashes.  —  Seventeen  and  one-half  per  cent,  of 
the  materials  forwarded  for  analysis  during  the  season  have 
been  wood  ashes,  being  about  the  same  i)roportion  as  that 
for  the  year  1903.  The  following  abstract  of  results  of 
analysis  .shows  their  general  eheinical  character,  also  a  com- 
parison in  results  of  analysis  with  the  previous  year  1903  :  — 
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Analyse  of  Wood  Ashes. 


NuMBKR  OK  Samples. 


Moisture  from  1  to  10  per  cent., 
Moisture  from  10  to  20  per  cent., 
Moisture  from  20  to  30  per  cent., 

Moisture  above  30  per  cent 

Potassium  oxide  aljove  8  per  cent.,' . 
Potiissium  oxide  from  6  to  7  per  cent.,    . 
Potassium  oxide  from  .5  to  6  per  cent.,     . 
Potassium  oxide  from  4  to  .5  per  cent.,    . 
Potassium  oxide  from  3  to  4  per  cent.,     . 
Potassium  oxide  below  3  per  cent.,  . 
Pliosi)liori(;  acid  from  1  to  2  per  cent., 
Pliosplioric  acid  above  2  per  cent.,   . 
Phosphoric  acid  below  1  per  cent.,   . 
Average  per  cent,  of  calcium  oxide  (lime). 
Insoluble  matter  below  10  per  cent., 
lnsolu))le  matter  from  10  to  1.5  per  cent.. 
Insoluble  matter  above  15  per  cent., 


4 

8 
12 

8 

3 

34 

none 

3 
29.39 

7 

12 
17 


18 
16 

8 

3 

2 

8 

6 
12 
10 

7 
30 

3 

12 

30.16 

6 
18 
20 


Table  showing  the  Maximiim,  Minimum  and  Average  Per  Cents,  of  the 
Different  Ingredients  foxind  in  Wood  Ashes  for  the  Seasons  of  1903 
and  1904. 


Maximum. 

Minimum. 

Average. 

1903. 

1904. 

1903. 

1904. 

1903. 

1904. 

Moisture,     .... 

37.34 

37.85 

2.27 

none 

15.23 

14.42 

Potassium  oxide, 

S.15 

11.04 

1.68 

.80 

4.76 

4.51 

Phosphoric  acid, 

1.80 

6.07 

.46 

.28 

1.37 

1.37 

Calcium  oxide,  . 

35.75 

42.86 

22.33 

19.73 

29.39 

30.16 

Insoluble  matter, 

28.85 

47.21 

1.40 

4.56 

15.07 

18.35 

From  the  above  tables  it  will  be  seen  that  the  percentage 
of  potassium  oxide  in  the  Avood  ashes  received  during  the 
season  is,  on  the  average,  somewhat  less  than  for  the  pre- 
vious season.  The  average  of  phosphoric  acid  is  the  same; 
while  the  average  percentage  of  lime  is  somewhat  higher 
than  for  1903. 
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A  study  of  these  tables  will  emphasize  the  importance  of 
buying  this  class  of  material  on  a  statement  of  a  guaranteed 
composition.  AVc  Avould  urge  all  parties  to  ask  for  a  posi- 
tive guarantee  of  the  amount  of  potassium  oxide,  phosphoric 
acid  and  calcium  oxide  (although  our  State  law  does  not 
oblige  the  manufacturer  to  guarantee  the  latter  element,  it 
should  be  required  when  buying  this  class  of  fertilizers)  said 
to  be  contained  in  this  or  similar  classes  of  fertilizers.  We 
would  also  advise  all  parties  to  patronize  those  dealers  and 
importers  who  have  complied  with  our  State  laws  by  secur- 
inof  a  license  for  the  sale  of  their  article  in  Massachusetts. 
It  is  only  in  this  way  that  protection  by  our  State  laws  can 
be  secured. 

(/>)  Lime  Ashes. — What  has  been  said  regarding  wood 
ashes  applies  with  equal  force  to  lime  ashes.  Thej'  should 
always  be  bought  on  a  statement  of  the  guarantee  of  lime, 
potash  and  phosphoric  acid  which  thc}^  contain,  as  they  are 
more  apt  to  vary  widely  in  chemical  composition  than  even 
wood  ashes. 


Table  showing  the  Maximum,  Minimum  and  Average  Per  Cents,  of  the 
Different  Ingredients  found  in  Lime  Ashes  for  the  Seasons  of  1903 
and  1904. 


Maximum. 

Minimum. 

Average. 

1903. 

1904. 

1903. 

1904. 

1903. 

1904. 

Moisture 

I'ot'issium  oxide, 
I'liosplioric  acid, 
Cah-ium  oxide,  . 
Insoluble  matter, 

23.16 

3.3-2 

1.06 

55.44 

26.50 

36.62 

2.46 

1.48 

55.24 

25.47 

10.47 

.76 

.03 

32.42 

1.10 

none 

.06 

trace 

21.92 

2.76 

15.66 

1.86 

.63 

41.15 
6.46 

10.88 

1.54 

.74 

42.9:1 
8.11 

From  the  above  comparison  it  will  be  seen  that  the  lime 
ashes  during  the  present  season  analyzed  a  little  higher  in 
lime  and  a  little  lower  in  potash  than  in  1903. 


3.  Notes  on  Phosphatic  Slag  and  Experiments  avith 
Native  Phosphates. 
In  one  of  our  previous  annual  reports  (thirteenth  annual 
report,  1901,  of  Hatch  Experiment  Station  of  Massachusetts 
Agricultural  College,  pp.  f)8-70)  we  have  discussed  in  detail 
the  history  and  timely  ai)pearance  of  the  basic  slag  phosphate 
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in  our  general  markets.  In  this  article  we  pointed  out  the 
special  modes  of  analysis  that  were  in  use  in  testing  this 
material,  also  certain  changes  that  have  taken  place  in  many 
localities  in  preparing  the  phosphatic  slag  by  the  addition 
of  silica  in  a  fusing  process  to  change  the  free  lime  which  is 
present  in  the  slag  to  a  silicate  of  lime,  thus  showing,  it  is 
claimed,  a  larger  percentage  of  available  phosphoric  acid. 

Samples  of  phosphatic  slag  have  been  collected  in  our 
general  markets  during  the  past  year.  This  would  indicate 
that  this  class  of  material  was  claimino:  the  attention  of  ao;ri- 
culturists  more  than  in  the  past.  The  extensive  introduction 
of  new  methods  of  iron  mamifacture  has  largely  increased 
the  su})ply  of  phosphatic  slag.  Results  of  field  experiments 
have  shown  the  superior  value  of  this  material  and  demon- 
strated its  fitness  as  a  manurial  matter.  In  view  of  the 
above  facts,  we  have  again  taken  this  subject  up  for  dis- 
cussion. 

The  following  table  gives  the  results  of  analysis  of  samples 
of  phosphatic  slag  made  at  the  laboratory  during  1904,  in 
comparison  with  the  average  of  analyses  of  slags  made  at 
the  station  in  years  past.  Sample  I.  was  imported  from 
England  in  1904;  Sample  II.  was  collected  in  our  general 
markets  during  the  spring  of  1904  ;  Sample  IH.  was  the 
average  of  all  previous  analyses  made  at  the  station. 


Analysis  of  Sanqiles  (Per  Cent.). 


Sample  I. 


Sample  II. 


Sample  III. 


Moisture,        .       .       .       . 
Total  phosphoric-  acid, 
Available  phosphoric  acid. 
Insoluble  phosphoric  acid, 
Calcium  oxide, 
Insoluble  matter, . 


18.61 


50.. 'jS 


none 
20.52 
4.96 
15.. 56 


.99 
20.61 

4.05 
19.02 
50.82 

6.59 


From  the  results  of  the  above  compilation  of  analyses  it 
will  be  seen  that  the  present  phosphatic  slag  does  not  differ 
materially  from  that  of  the  past.  The  two  samples  analyzed 
during  the  year  showed  the  presence  of  free  lime,  which  fact 
was  recognized  and  the  mode  of  analysis  was  so  modified  as  to 
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counteract  the  action  of  the  free  lime  before  subjecting  the 
samples  to  the  usual  treatment  with  neutral  citrate  of  am- 
monia for  the  dermination  of  the  available  phosphoric  acid. 
The  attempt  to  imitate  the  phosphatic  slag,  by  fusing 
apatite  with  soda  ash  at  600°  to  800°  C,  Avas  mentioned  in 
our  previous  annual  report.  Observations  have  been  ex- 
tended along  this  line  during  recent  years  by  fusing  natural 
phosphates  with  carnallite  and  kieserite  for  ten  to  fifteen 
minutes,  at  a  temperature  of  650°  to  800°  C.  This  treat- 
ment gave  a  compound  analyzing  :  — 

Per  Cent. 
Total  phosplioric  acid,    ......       20.71 

Phosphoric  acid  soluble  in  2  per  cent,  citric  acid 

solution,     . 
Calcium  oxide, 


Magnesium  oxide, 
Potassium  oxide,  . 
Chlorine, 


15.2.S 
9.92 

10.20 
6.85 

16.47 


It  was  reported  that  the  effect  of  this  fertilizer  on  oats  and 
peas  was  somewhat  superior  to  phosphatic  slag,  as  regards 
the  yield  of  grain. 

Another  substitute  for  slag  phosphate  is  described  by 
Prof.  P.  Wagner  :  100  parts  of  coarsely  crushed  phosphorite 
is  fused  with  70  parts  of  acid  sodium  sulfate ;  20  parts  of 
calcium  carbonate,  22  parts  of  sand  and  6  to  7  parts  of  coal; 
this  gave  a  product  testing  15.7  per  cent,  phosphoric  acid, 
practically  all  of  which  was  soluble  in  citric  acid  solution. 
Pot  exj)eriments  were  conducted  on  oats,  grown  on  loam 
soil,  by  the  aid  of  this  mixture,  alongside  of  similar  experi- 
ments conducted  with  a  superphosphate  testing  17.7  per 
cent,  water-soluble  phosphoric  acid  and  18.9  per  cent,  total 
])hosphoric  acid  and  phosphatic  slag,  testing  18  per  cent, 
citric  acid  soluble  })hosphoric  and  19.9  per  cent,  total  phos- 
phoric acid.  The  fused  mixture  gave  as  quick-acting  and 
effective  results  as  the  superphosphate,  and  also  gave  results 
superior  to  the  basic  slag  phosphate. 

During  the  winter  of  1902  Mr.  H.  D.  Haskins  of  this 
department  made  some  interesting  experiments  in  fusing 
Canadian  apatite  with  a  mixture  of  sodium  and  potassium 
carbonates.     The  apatite  was  a  high-grade  material,  testing 
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31.22  per  cent,  phosphoric  acid  and  51.74  per  cent,  calcium 
oxide.  His  experiments  were  conducted  as  follows  :  1  part 
of  the  apatite  Avas  fused  with  4  parts  of  a  mixture  composed 
of  23  parts  of  sodium  carbonate  and  39  parts  of  potassium 
carbonate.  The  resulting  mass  was  extracted  with  water, 
and  showed  a  test  of  3.68  per  cent,  water-soluble  phosphoric 
acid.  The  residue,  upon  treatment  with  neutral  citrate  of 
ammonia,  showed  a  test  of  2(i,78  per  cent,  of  reverted  phos- 
phoric acid,  leaving  only  .7(3  per  cent,  of  phosphoric  acid  in 
an  insoluble  form.  In  another  experiment  1  part  of  the 
apatite  was  fused  with  1.15  parts  of  the  same  fusing  mixture, 
this  amount  of  sodium  and  potassium  carbonate  being  theo- 
retically necessary  to  convert  all  of  the  phosphoric  acid  into 
phosphates  of  soda  and  potash.  The  resulting  mass  showed 
2.56  per  cent,  of  water-soluble  phosphoric  acid,  15.96  per 
cent,  of  reverted  phosphoric  acid  and  12.70  per  cent,  of  in- 
soluble phosphoric  acid.  Mr.  Haskins  also  made  experi- 
ments to  ascertain  to  what  extent  the  phosphoric  acid  in 
apatite  would  become  available  if  boiled  with  a  solution  of 
sodium  and  potassium  carbonate.  Several  strengths  of 
solution  were  used,  l)ut  only  traces  of  phosphoric  acid  were 
dissolved,  the  residue  in  no  case  showing  over  1.98  percent, 
available  })hosphoric  acid.  From  the  above  observations  it 
will  appear  that  great  fields  are  opened  for  a  more  extensive 
use  of  our  natural  phosphates  when  introduced  in  a  suitable 
form  by  some  fusing  process. 

In  conclusion,  we  must  say  that  the  consumption  of  com- 
mercial fertilizers  is  ever  on  the  increase,  and  it  is  a  great 
satisfaction  to  feel  that  apparently  the  increased  consuni})- 
tion  of  fertilizers  is  more  than  off-set  by  the  prospective 
increase  in  natural  supplies.  The  increased  production  of 
sulfate  of  ammonia  from  improved  methods  in  the  manufac- 
ture of  coke  from  bituminous  coal,  the  recent  discoveries  of 
new  potash  deposits  in  Saxony,  Ger.,  as  Avell  as  the  recent 
reported  discovery  of  nitrate  of  soda  beds  along  the  Pacific 
coast  in  the  United  States,  all  furnish  pleasant  reflections 
for  the  future  of  American  agriculture. 
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KEPORT   OF   THE   ENTOMOLOGISTS. 


C.    H.    FERNALD,    H.    T.    FERNALD. 


A  number  of  difterent  lines  of  investio-ation  have  been 
begun  or  continued  during  the  year  1904,  in  addition  to 
what  may  be  termed  the  routine  work  of  the  division. 

Experiments  to  determine  the  best  treatment  for  the  San 
Jose  scale,  begun  at  this  station  in  1902,  have  been  con- 
cUided,  at  least  for  the  present,  as  they  have  resulted  in  so 
thoroughly  freeing  the  college  orchard  from  this  pest  as  to 
leave  no  material  for  further  experiment.  It  is  true  that 
the  scale  is  not  exterminated,  but  it  is  present  in  such  small 
numbers  that  several  years  must  elapse  before  the  orchard 
will  become  so  reinfested  as  to  be  of  any  value  for  experi- 
mental purposes.  On  the  other  hand,  it  is  impossible  under 
present  conditions  to  attempt  experimental  work  elsewhere, 
and  therefore  this  line  of  research  is  at  least  temporarily 
suspended. 

A  number  of  private  preparations  claiming  to  be  useful 
as  insecticides  have  been  tested  during  the  year,  with  vary- 
ing results  ;  but  none  have  thus  far  been  found  which  appear 
to  be  of  great  value.  Whether  it  is  worthwhile  to  take  the 
large  amount  of  time  necessary  for  these  tests,  when  the 
results,  if  they  should  ever  by  any  chance  prove  valuable, 
would  practically  only  produce  free  advertising  to  those 
manufacturing  them,  is  certainly  questionable,  particularly 
as  scarcely  any  of  these  substances  are  made  by  residents  of 
this  State. 

.  The  codling  moth  is  now  treated  by  spraying  during  the 
egg-laying  period  of  this  insect.  In  the  west  there  are 
several  broods  of  this  pest  each  year,  but  in  Massachusetts 
there  seems  to  be  much  uncertainty  on  this  point.  For  two 
years  observations  have  been  conducted  to  determine    the 
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number  of  broods  of  this  insect,  and  the  proper  times  at 
which  to  spray  the  trees  in  order  to  obtain  the  best  results. 
The  difference  in  seasons  is  of  course  a  factor  in  the  deter- 
mination of  these  points,  and  renders  it  necessary  that  the 
Avork  be  continued  for  a  term  of  years  before  final  results 
can  be  obtained. 

The  oyster-shell  scale  can  easily  be  controlled  by  mild 
sprays  if  these  are  applied  at  the  right  times,  but  two  years 
ago  no  one  in  Massachusetts  seemed  to  know  just  that  time. 
In  States  but  a  short  distance  south  this  pest  has  two  broods, 
and  it  has  been  doubtful  whether  there  were  not  two  here 
also.  In  order  to  determine  these  questions,  careful  obser- 
vations have  been  made  during  the  last  two  years,  and  must 
be  continued  for  several  more  in  order  to  obtain  reliable 
results. 

For  nearly  three  months  of  the  year  all  the  spare  time 
of  the  entomologists  was  devoted  to  the  preparation  of  an 
exhibit  for  the  Louisiana  Purchase  Exposition,  taking  time 
which  could  otherwise  have  been  devoted  to  experimental 
work.  The  nature  and  scope  of  this  exhibit  has  been  pre- 
sented elsewhere,  and  need  not  be  given  here. 

During  the  colder  months  of  the  year  experimental  work 
is  practically  impossible,  and  this  time  is  made  use  of  in 
putting  together  the  results  of  previous  investigations,  and 
drawing  conclusions  from  them  ;  in  classifying  and  arrang- 
ing the  materials  gathered  and  received  during  the  summer : 
in  solving  the  more  complex  problems  connected  with  cases 
of  injury  difficult  to  reach  and  control  by  ordinary  means  ; 
and  in  original  investigations  of  various  kinds. 

The  correspondence  with  residents  of  the  State  requires  a 
larofe  amount  of  time.  In  1903  this  was  less  than  usual, 
the  reasons  for  it  being  considered  in  the  last  report.  This 
year  it  has  resumed  its  normal  quantity,  about  1,500  in- 
quiries having  been  received  and  answered  by  letter,  or  by 
sending  printed  information  on  the  topics  concerned. 

Particular  effort  has  been  made  to  obtain  samples  of  the 
injuries  caused  by  insects,  these  being  often  markedly  char- 
acteristic, and  therefore  of  the  greatest  utility  in  a  collection 
so  constantly  referred  to. 


1905.]  PUBLIC   DOCUMENT  — No.   38.  113 

The  card  catalosfue  has  now  been  installed  in  a  new  case, 
capable  of  holding  90,000  cards,  and  is  in  constant  use ;  in 
fact,  it  is  probal)ly  the  most  useful  single  piece  of  apparatus 
in  the  possession  of  the  division.  Additional  cards  are  con- 
stantly being  added  as  new  literature  is  published. 

Insects  of  the  Year. 

The  unusually  cold  weather  during  the  winter  of  1903-04, 
together  with  a  few  sudden  and  marked  fluctuations  of  the 
temperature,  was  not  without  its  effect  upon  insect  life,  as 
was  shown  last  summer,  though  perhaps  less  than  might  have 
been  expected. 

The  San  Jose  scale  was  destroyed  in  large  numbers  by  the 
winter-killhig  of  trees,  and  to  some  extent  on  those  Avhich 
survived  the  winter.  This  demonstrates  that  this  insect  is 
not  entirely  hardy  during  severe  winters  in  this  latitude. 
Unfortunately,  enough  succeeded  in  living  to  produce  many 
young  during  the  summer,  so  that  this  insect  is  now  some- 
what more  abundant  than  it  was  a  year  ago.  It  is  generally 
distril)uted  over  the  State  east  of  the  western  slopes  of 
the  Connecticut  valley,  but  seems  not  to  have  penetrated 
the  Berkshire  hills  to  any  great  extent.  Spraying  with  the 
lime-sulphur  mixture  for  this  pest  has  been  made  use  of  by 
many  fruit  growers  and  others,  and  has  proved  to  be  an 
excellent  method  for  its  control. 

Plant  lice  and  root  maofo-ots  have  been  fairlv  abundant 
this  year,  due  perhaps  to  their  great  increase  during  1903 
enabling  them  to  have  so  many  descendants  that  a  larger 
number  than  usual  succeeded  in  passing  the  winter. 

The  white  fly  {Aleyrodes)  in  greenhouses  has  apparently 
spread  in  all  directions,  complaints  of  the  destruction  it  has 
caused  having  been  received  from  all  parts  of  the  State. 

The  red  spider  (^Tetrani/chnx,  spp.)  has  also  been  very 
abundant,  both  in  greenhouses  and  outside,  where  a  charac- 
teristic brownish  tinge  on  the  leaves  of  affected  plants  has 
often  been  very  noticeable. 

The  usual  amount  of  correspondence  about  the  treatment 
for  ants  in  houses  and  on  lawns,  about  cut-worms,  wire 
worms,  the  oyster-shell  and  scurfy  scales  and  the  various 
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soft  scales,  indicates  that  these  pests  have  been  as  abundant 
as  ever,  and  that  many  people  are  still  entirely  ignorant  of 
the  appearance  of  their  commonest  insect  foes. 

The  brown-tail  moth  has  continued  to  spread  over  the 
State,  and  has  been  found  in  Lunenburg,  Clinton  and  Whit- 
man, by  the  State  nursery  inspectors.  This  indicates  that 
the  insect  is  spreading  westward  rapidly,  and  that  it  will  be 
present  in  all  parts  of  Massachusetts  within  a  very  few  years. 
During  the  middle  of  July,  while  the  moths  were  fljdng,  it 
was  noticeable  that  they  were  attracted  to  light,  many  being 
destroyed  by  flying  into  open  arc  lights  on  the  streets,  in 
some  cases  fallino-  to  the  ground  below  the  lio-hts  in  such 
numbers  as  to  form  heaps  of  noticeable  size. 

It  has  usually  been  believed  that  the  amount  of  feeding 
done  by  these  insects  in  the  fall  was  so  slight  that  it  could 
be  ignored.  This  year,  however,  the  caterpillars,  after 
hatching  and  even  after  forming  their  tents,  fed  so  much  that 
where  they  were  abundant  all  the  foliage  was  skeletonized 
and  turned  brown.  This  was  very  noticeable  in  parts  of 
Belmont,  Arlington,  Winchester  and  elsewhere.  After  the 
pear  and  apple,  oaks  seemed  to  be  a  favorite  food  for  this 
insect,  and  the  browning  of  the  foliage  in  places  was  so 
great  that  newspapers  called  attention  to  "an  extra  brood" 
of  this  pest,  and  in  some  cases  discovered  that  it  was  "  a  new 
and  hitherto  unknown  insect "  which  was  causing  the  injury. 

The  gypsy  moth  is  now  generally  distributed  over  its 
original  territory,  and  in  one  or  two  places  has  spread 
beyond  it.  In  the  districts  where  it  is  most  abundant,  the 
destruction  it  formerly  caused  when  unchecked  is  again 
seen,  and  the  result  if  no  means  of  repression  or  control 
are  taken  can  easily  be  imagined  b}^  any  one  who  has  visited 
these  places.  Local  organizations  in  the  infested  districts 
are  taking  action  to  destroy  this  and  the  brown-tail  moth, 
and  are  doing  splendid  work ;  but  this  should  be  supple- 
mented by  work  on  broader  lines  and  with  more  powder  than 
local  organizations  possess,  if  lasting  results  are  to  be  hoped 
for. 
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EEPORT   OF   THE  AGRICULTURISTS. 


Vni.  p.  BKOOKS  ;    ASSISTANTS,   F.  R.  CHURCH,  S.  P..  HASICELL. 


The  work  of  the  agricultural  department  of  the  experi- 
ment station  during  the  past  year  has  in  tlie  main  followed 
the  general  lines  of  inv^estigation  which  have  recently  en- 
gaged attention.  These  for  the  most  part  are  connected 
with  questions  affecting  the  selection  and  use  of  manures  and 
fertilizers.  To  give  results  of  value,  such  experiments  re- 
(juire  numerous  repetitions,  because  of  variation  in  product 
due  to  seasons  and  to  conditions  which  we  cannot  fully  con- 
trol. In  the  averages  of  a  series  of  years  the  influence  of 
such  variations  is  in  a  measure  eliminated,  and  deductions 
based  upon  such  averages  will  serve  as  a  basis  in  farm  prac- 
tice. 

The  work  of  the  past  season  has  involved  the  care  of  over 
220  plots  in  the  open  field,  150  closed  plots  and  278  pots  in 
veg(^tation  experiments . 

Our  grass  garden,  which  includes  48  species  and  7  varie- 
ties, most  of  them  occupying  1  square  rod  of  land,  has  been 
cared  for  as  usual.  One-half  of  the  area  in  each  species  has 
been  kept  constantly  lawn-mown,  with  a  view  to  studying 
the  probable  effects  of  grazing ;  and  a  considerable  number 
of  species  which  had  become  mixed  have  been  renewed, 
after  paring  and  burning  the  old  turf  for  the  destruction  of 
seeds  and  roots  of  weeds  and  other  grasses. 

Numerous  experiments  with  alfalfa,  both  on  our  own 
grounds  and  on  the  grounds  of  selected  farmers,  are  in 
progress.  The  results  of  this  work  are  to  be  given  in  a  bul- 
letin. It  suffices  for  the  present  to  say  that  we  have  nowhere 
attained  results  so  satisfactory  that  the  extensive  sowing  of 
this  croj)  can  bo  advised  ;  it  nmst  still  be  regarded  as  in  the 
experimental  stage. 
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A  few  cultures  of  nitrogen-assimilating  bacteria,  sent  out 
by  the  Department  of  Agriculture  for  use  with  legumes, 
have  been  tried,  and,  so  far  as  can  be  judged,  with  disap- 
pointing results.  A  bulletin  descriptive  of  this  work  and 
the  results  obtained  will  be  prepared  in  due  time. 

We  have  increased  the  scope  of  our  work  with  the  new 
and  promising  varieties  of  timothy  received  from  Prof.  A. 
D.  Hopkins  of  the  West  Virginia  Experiment  Station,  five 
years  ago.  Several  of  these  are  distinct  improvements  upon 
the  ordinary  commercial  timothy,  and  these  are  being  in- 
creased as  rapidly  as  possible,  for  the  production  of  seed 
which  will  later  be  furnished  to  selected  farmers  for  trial. 

Variety  work  with  wheat,  oats  and  barley  has  engaged 
considerable  attention.  Seeds  of  31  varieties  which  for  a 
series  of  years  had  given  remarkable  crops  in  the  Dominion 
of  Canada  were  kindly  donated  for  the  purpose  by  Dr.  Wil- 
liam Saunders,  director,  Experimental  Farms  of  Canada.  It 
was  hoped  that  these  northern-grown  grains  might  prove 
valuable,  but  the  results  were  disappointing.  Practically 
all  varieties  were  aifected  by  rust,  and  the  yields  of  most 
were  small.  The  range  of  variation  in  the  crops  obtained 
was  as  follows  :  for  wheat,  at  the  rate  of  from  6  to  15  bushels 
per  acre  ;  for  barley,  at  the  rate  of  from  6  to  26  bushels 
per  acre ;  for  oats,  at  the  rate  of  from  40  to  55  bushels  per 
acre.  Among  the  varieties  of  oats,  the  Improved  Ligowa, 
Bavarian,  Thousand  $  and  Wide  Awake  gave  the  best  yields, 
—  all  in  excess  of  50  bushels.  These  varieties  would  seem 
to  be  worthy  of  further  attention. 

The  work  with  poultry  has  been  along  the  same  lines  as 
last  year,  the  relations  of  food  combinations  to  egg  produc- 
tion being  the  subject  under  investigation. 

The  statement  of  results  obtained,  presented  in  detail  in 
this  report,  does  not  cover  all  the  experiments  in  progress. 

The  principal  subjects  of  inquiry  discussed,  and  the  more 
important  results,  are  as  follows  :  — 

I.  —  To  determine  the  relative  value  of  barnyard  manure, 
nitrate  of  soda,  sulfate  of  ammonia  and  dried  blood  as  sources 
of  nitrogen.  The  crop  of  this  year  was  potatoes,  and,  on 
the  basis  of  yield,  the  rank  of  the  nitrogen-furnishing  mate- 
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rials  is  as  follows  :  barnyard  manure,  nitrate  of  soda,  dried 
blood,  sulfate  of  ammonia.  The  nitrate  ranks  relatively 
lower  this  year  than  in  any  previous  year  of  the  experiment 
except  last.  On  the  basis  of  increases  in  all  the  crops  grown 
since  the  experiment  began,  as  compared  with  the  no-nitrogen 
plots,  the  materials  rank  as  follows  :  nitrate  of  soda,  100  ; 
barnyard  maniu'e,  83.0;  dried  blood,  (56.9;  sulfate  of  am- 
monia, 56.9.  In  this  experiment  we  are  also  testing  the 
stubble  value  to  succeeding  crops  of  legumes  on  the  no-nitro- 
gen plots.  The  results  of  this  3^ear  indicate  the  soy  bean 
crop  stubble  to  have  been  of  little  value. 

II.  — To  determine  the  relative  value  of  muriate,  as  com- 
pared with  high-grade  sulfate  of  potash,  for  field  crops.  The 
results  of  this  year  indicate  the  sulfate  to  be  considerabl}^ 
superior  to  the  muriate  both  for  rhubarb  and  for  cabbages. 

III. — To  determine  the  relative  value  of  difl'erent  potash 
salts  for  field  crops.  The  salts  under  comparison  are  high- 
grade  sulfate,  low-grade  sulfate,  kainit,  muriate,  nitrate,  car- 
bonate and  silicate.  The  crops  of  this  year  were  cabbages, 
field  corn  and  ensilao-e  corn.  The  most  strikinof  results 
of  the  comparison  are  the  relatively  very  low  yield  of  the 
silicate  of  potash  and  the  relatively  high  yields  obtained  on 
the  nitrate  and  the  carbonate. 

IV.  —  To  determine  the  relative  value  of  phosphates  used 
in  quantities  furnishing  equal  phosphoric  acid  to  each  plot. 
The  crop  of  this  year  was  corn.  The  most  striking  result 
was  the  very  inferior  yield  produced  on  the  plot  where 
Florida  soft  phosphate  is  used.  This  result,  in  exact  agree- 
ment with  results  with  different  crops  in  earlier  years,  in- 
dicates a  very  low  degree  of  availability  for  this  phosphate. 

V.  —  A.  Soil  test  with  corn.  The  crop  of  this  year,  the 
sixteenth  during  which  the  experiment  has  continued,  was 
excellent  on  all  plots  to  which  potash  has  been  annually 
api)lied.  Where  muriate  of  potash  alone  has  been  continu- 
ously used,  the  yield  was  at  the  rate  of  about  47  bushels 
per  acre.  Where  nmriate  of  potash  and  dissolved  bone- 
black  have  been  continuously  used,  the  yield  was  at  the  rate 
of  53  bushels  per  acre,  which  is  the  best  crop  produced  on 
any  ctmibination  of  fertilizers,  and  actually  exceeds  the  yield 
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on  the  plot  where  manure  has  been  annually  applied  at  the 
rate  of  5  cords  per  acre.  The  experiment  striking!}"  shows 
the  great  importance  of  the  liberal  suppl}^  of  potash  in  fer- 
tilizers for  the  corn  crop.  B.  Soil  test  with  grass  and 
clover.  The  nitrate  of  soda,  whether  used  alone  or  in  com- 
bination, caused  a  large  increase  in  the  first  crop.  The  use 
of  potash  without  lime  had  little  effect  upon  the  crop. 
Where  potash  has  been  used  continuously  for  fifteen  years, 
with  two  heavy  applications  of  lime  (in  1899  and  1904),  the 
effect  on  the  proportion  of  clover  and  on  total  yield  was 
very  marked.  The  most  profitable  crop  produced  by  any 
fertilizer  combination  was  obtained  upon  the  plot  to  which 
dissolved  bone-black  and  muriate  of  potash  have  been  con- 
tinuoush'-  applied.  On  the  limed  portion  of  this  plot  the 
yield  is  at  the  rate  of  6,100  pounds  of  hay.  The  annual 
cost  of  the  fertilizers  applied  to  this  plot  has  been  $7.50. 

VI.  — To  determine  the  relative  value  in  crop  production 
of  a  fertilizer  mixture  rich  in  potash,  as  compared  with  one 
representing  the  average  of  the  special  corn  fertilizers  pur- 
chasable in  our  markets.  The  result  of  this  year  is  sub- 
stantially equal  crops  under  the  two  systems  of  manuring, 
at  a  cost  of  rather  over  $5  per  acre  less  for  the  combination 
of  fertilizers  richer  in  potash. 

YII.  — To  determine  the  relative  value  in  corn  production 
of  a  moderate  application  of  manure  alone,  as  compared  with 
a  smaller  application  of  manure  used  in  combination  with 
160  pounds  of  high-grade  sulfate  of  potash  per  acre.  The 
result  of  this  year  was  crops  under  the  two  systems  equal  in 
amount  of  stover,  but  an  average  at  the  rate  of  5  bushels  of 
grain  per  acre  less  on  the  combination  of  manure  and  potash 
than  on  the  manure  alone.  The  difference  in  crop  is  not 
sufficient  to  cover  the  excess  in  cost  of  the  larger  amount 
of  manure  alone,  as  compared  with  the  lesser  amount  of 
manure  and  potash. 

Vin.  —  To  determine  the  economic  result  of  using  in 
rotation  on  grass  lands,  the  first  year,  barnj^ard  manure, 
8,000  pounds  per  acre  ;  the  second  year,  wood  ashes,  1  ton 
per  acre  ;  and  the  third  year,  bone  meal,  600,  and  muriate 
of  potash,  200,  pounds  per  acre.     The  average  yiekl  of  hay 
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during  the  past  season,  all  three  systems  of  manuring  being 
represented  on  a  total  area  of  about  9  acres,  is  at  the  rate  of 
8,050  pounds  of  hay  per  acre.  The  average  for  the  twelve 
years  during  Avhich  the  experiment  has  continued  (1893  to 
1904,  inclusive)  is  6,718  pounds. 

IX.  —  To  determine  which  is  better  economy,  —  to  spread 
manure  as  hauled  from  the  stable  during  the  winter,  or  to 
place  in  a  large  heap  to  be  spread  in  spring.  This  ex- 
periment was  repeated  in  five  pairs  of  plots.  The  winter 
application  gave  the  better  yield  in  three  cases,  the  spring- 
application  in  two  ;  but  the  difterence  in  the  value  of  the 
crop  where  the  spring  application  gave  the  larger  yield  was 
not  sufficient  to  cover  the  dilierence  in  the  cost  of  the  two 
systems  of  handling  the  manure,  which  amounts  to  $4.80 
per  acre.  The  w^inter  of  1903  and  1904  was  exceptionally 
favorable  to  good  results  from  application  at  that  season,  as 
conditions  were  such  that  there  was  no  washing  over  the 
surface. 

X.  — To  determine  whether  the  application  of  nitrate  of 
soda  after  the  harvesting  of  the  first  crop  will  give  a  profit- 
able increase  in  the  rowen  crop.  The  increases  produced 
were  considerable,  but,  possibly  because  of  somewhat  defi- 
cient rainfall,  were  not  sufficient  to  make  the  application  dis- 
tiiicth^  profitable. 

XI.  — The  variety  test  of  potatoes.  Forty-nine  varieties 
of  potatoes  were  tested.  The  yield  obtained  from  the  differ- 
ent varieties  ranged  from  104  bushels  of  merchantable  pota- 
toes per  acre  for  the  Clinton  to  319  bushels  of  merchantable 
potatoes  per  acre  for  Sinmion's  Model.  Seven  varieties  gave 
a  3'ield  in  excess  of  the  rate  of  260  bushels  per  acre,  namely  : 
Sinnnon's  Model,  Extra  Early  White  Rose,  Great  Divide, 
Steuben,  1904,  Mills'  New  Eose  Beauty.  These  varieties 
are  mentioned  in  the  order  of  their  productiveness. 

XII.  —  Comparison  of  different  foods  and  combinations 
of  foods  furnishing  essential  nutrients  in  diff'erent  nutritive 
ratios  for  laying  hens.  The  hens  were  supported,  at  a  cost 
of  about  Yq  of  a  cent  per  hen  daily,  on  mixtures  of  food 
rich  in  corn,  as  compared  with  a  cost  of  about  14  of  a  cent 
prr  hen  daily,  on  mixtures  of  food  rich  in  wheat.     The  food 
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cost  per  eo-or  ^yas  lowest  on  the  food  mixtures  containino-  a 
large  proportion  of  corn.  The  combination  of  feeds  includ- 
ing a  considerable  portion  of  rice  and  rice  meal  gave  the 
most  satisfactory  egg  yield  of  any  combination  tested,  but 
the  cost  of  rice  is  too  great  to  make  it  an  economical  food 
for  poultry. 

I.  —  Manures   and  Fertilizers   furnishing   Nitrogen 
COMPARED.      (Field  A.) 

The  experiments  in  Field  A  have  two  principal  objects  in 
view  :  first,  to  compare  the  efficiency  (as  measured  by  crop 
production)  of  a  few  standard  materials  which  may  be  used 
on  the  farm  as  sources  of  nitrogen  ;  second,  to  determine  to 
what  extent  the  introduction  of  a  legume  will  render  the 
application  of  nitrogen  to  a  succeeding  crop  of  another  family 
unnecessary.  The  field  includes  eleven  plots  of  one-tenth 
acre  each.  A  full  description  of  the  plan  followed  will  be 
found  in  the  twelfth  annual  report  of  the  Hatch  Experiment 
Station.  The  materials  furnishing  nitrogen  under  compari- 
son are  barnyard  manure,  nitrate  of  soda,  sulfate  of  anmionia 
and  dried  blood.  With  few  and  unimportant  exceptions, 
each  plot  has  been  manured  in  the  same  way  since  1890. 
All  the  plots  annually  receive  equal  and  liberal  amounts  of 
materials  supplying  phosphoric  acid  and  potash.  Tliree  plots 
in  the  field  have  had  no  nitrogen  applied  to  them  since  1884; 
the  materials  under  comparison  on  the  other  plots  in  the 
field  are  applied  in  such  quantities  as  to  furnish  nitrogen  at 
the  rate  of  45  pounds  per  acre  to  each.  Barnyard  manure 
is  applied  to  one  plot,  nitrate  of  soda  to  two,  sulfate  of  am- 
monia to  three  and  dried  blood  to  two  plots.  The  potash 
applied  to  these  plots  is  supplied  in  the  form  of  nuu'iate  to 
six  plots,  namely,  1,  3,  6,  7,  8  and  9.  It  is  supplied  in  the 
form  of  low-grade  sulfate  to  four  plots,  namely,  2,  4,  5  and 
10.  The  crops  grown  in  this  experiment  previous  to  this 
year  in  the  order  of  their  succession  have  been  :  oats,  rye, 
soy  beans,  oats,  soy  beans,  oats,  soy  beans,  oats,  oats, 
clover,  potatoes,  soy  beans,  potatoes,  soy  lieans. 

The  crop  of  this  year  was  potatoes.  The  varietj^  was  the 
Green  Mountain.  The  seed,  which  was  of  line  quality,  was 
grown  in  northern  Maine.     The  land  was  plowed  on  May 
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3  ;  manure  and  fertilizers  were  applied  on  the  7th,  and  the 
potatoes,  which  had  been  soaked  in  formalin  solution  for 
prevention  of  scab,  were  planted  on  May  11.  The  crop  was 
thorough]}^  cared  for  tlii'oughout  the  season,  although  there 
was  some  injurj^  from  bugs,  apparently  due  to  the  fact  that 
the  Paris  green  used  for  the  first  spraying  on  June  27  was 
impure.  The  vines  were  sprayed  three  times  with  Bordeaux 
mixture  and  Paris  green  :  respective^,  July  o,  18  and  30. 
There  was  apparently  little  injury  from  blight.  The  leaves 
on  the  plot  to  which  manure  was  applied  retained  their  green 
color  considerably  longer  than  those  on  the  other  plots.  On 
September  10  they  were  estimated  to  be  still  about  one-half 
green,  Avhile  the  proportion  still  remaining  green  on  other 
plots  was  in  general  estimated  to  be  about  one-tenth  to  one- 
eighth.  By  September  22  the  tops  were  dead,  and  the  pota- 
toes were  ducr  between  that  date  and  the  29th.  The  rates  of 
yield  on  the  several  plots  and  the  source  of  nitrogen  on  each 
are  shown  in  the  followino-  table  :  — 


Yield  of  Potatoes  per  Acre  (Btishels) 

Plots. 

NiTUOGEX  FEUTILIZERS   USED. 

Merchant- 
able. 

Small. 

0,  . 

1,  . 
'2 

4,  . 

(j! !     '. 

5,  '.         '. 
!),  . 

10,  . 

Barnyard  manure, 

Xitra't  J  of  soda  (muriate  of  poUish),       .... 
Xitrate  of  soda  (sulfate  of  potasli),         .... 

Dried  lilood  (muriate  of  potash) 

No  nitrogen  (sulfate  of  potash), 

Sulfate  of  ammonia  (sulfate  of  potasli), 
Sulfate  of  ammonia  (muriate  of  potash), 

Xo  nitrogen  (muriate  of  potash), 

Sulfate  of  ammonia  (muriate  of  potash), 

Xo  nitrofren  (muriate  of  potash) 

Dried  blood  (sulfate  of  potash) 

236.67 
190.33 
188.17 

96.33 
157.50 
102.. 50 
104.33 
113. .50 
141.67 
232.33 

41.67 
,^,6.00 
33.50 
36.00 
30.00 
19.17 
13.33 
11. .50 
32.. 50 
36.17 
24.17 

The  yield  on  the  different  plots  varies  Avidely,  that  on  the 
plot  receiving  manure  being  the  best  in  the  field,  and  stand- 
ing relatively  much  higher  as  comjiared  Avith  the  plots  re- 
ceiviiiii:  their  nitrogfen  in  th(^  form  of  a  fertilizer  than  in  ain^ 
previous  year.  It  is  believed  that  this  result  must  be  in 
large  measure  a  consequence  of  the  fact  that  the  application 
of  barnyard  manure  tends  to  maintain  the  stock  of  humus 
in  the  soil,  and  so  keeps  it  in  a  condition  more  favorable  to 
l)roductive  capacity.  Neither  the  soy  bean  nor  the  potato 
leaves  a  residue  Avhich  contributes  materially  to  the  liuinus 
content  of  the  soil,  and  no  other  crops  have  been  grown 
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during  the  past  five  years.  Experiments  in  continuous 
potato  culture  without  manures  in  the  Cornell  University 
Experiment  Station  have  shown  in  a  striking  manner  the 
dependence  of  this  crop  upon  the  presence  of  a  suitable 
proportion  of  organic  matter  in  the  soil.^  The  common 
observation  that  potatoes  thrive  exceptionally  well  in  virgin 
soils  and  upon  sod  land  points  in  the  same  direction. 

The  superiority  of  the  yield  on  Plot  10  also  is  striking. 
This,  in  the  winter's  opinion,  is  due  to  the  fact  that  the  pota- 
toes on  this  plot  Avere  covered  by  hand,  while  those  on  the 
other  plots  were  covered  by  the  use  of  the  plow.  The 
potatoes  on  this  plot  came  up  much  more  quickly  and  more 
vigorously  than  those  on  the  others,  and  showed  decided 
superiorit}''  in  growth  from  the  start. 

The  average  yields  of  this  year  on  the  several  fertilizers 
are  shown  in  the  following  table  :  — 


Fektilizers  trsEP, 

Merchantable 
(Btishels). 

Small 
(Bushels). 

Average  of  the  no-nitrogen  plots  (3) 

Average  of  the  nitrate  of  soda  plots  (2) 

Average  of  the  dried  blood  plots  (2), 
Average  of  tlie  sulfate  of  ammonia  plots  (3) ,  . 

114.11 

189.25 
186.83 
124.50 

25.89 
34.75 
30.09 
21.67 

As  the  result  of  all  experiments  previous  to  this  year,  it 
is  found  that  the  materials  furnishing  nitrogen  have  produced 
crops  in  the  following  relative  amounts  :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Barnyard  manure,  .......         94.00 

Dried  blood, 90.40 

Sulfate  of  ammonia,         ......         90.30 

Xo  nitrogen,  ........  72.80 

Similar  averages  for  this  year  arc  as  follows :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Barnyard  manure,  .         .          .         .         .         .          .  124.30 

Dried  blood, 96.80 

Sulfate  of  ammonia,         ......  65.30 

No  nitrogen,  ........  62.50 

As  was  the  case  last  year,  the  nitrate  of  soda  stands  rela- 
tively lower  than  in  experiments  of  previous  years,  although 

1  Bulletin  No.  190,  Cornfll  University  Experiment  Station,  p.  52. 
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it  still  maintains  its  superiority  as  compared  with  the  other 
fertilizers  furnishing  nitrogen.  The  barnyard  manure  pro- 
duces a  superior  crop,  not,  it  is  believed,  because  of  the 
superior  availability  of  the  nitrogen  it  contains,  but,  as  has 
been  suggested,  because  of  the  better  physical  condition  of 
the  soil  produced  by  the  humus  it  furnishes. 

If  we  compare  the  diiferent  materials  used  as  sources  of 
nitrogen  on  the  basis  of  increase  in  crop  rather  than  on  the 
basis  of  total  product,  they  rank  to  date  for  the  entire  period 
of  the  experiment  1890  to  1904  as  follows  :  — 

liclativc  Increases  in  Yields  (^Avcnujc  for  the  Fifteen  Years) . 

Per  Cent. 

Nitrate  of  soda, 100.00 

Barnyard  manure,  .......         88.60 

Dried  blood, 66.90 

Sulfate  of  ammonia,         ......         59.90 

These  figures  make  the  superiority  of  nitrate  of  soda  as  a 
source  of  fertilizer  nitrogen  very  ap})arent.  In  view  of  the 
fact  that  at  current  prices  it  furnishes  a  pound  of  nitrogen  at 
a  lower  cost  than  almost  any  other  material,  the  advisability 
of  depending  chiefly  ui>on  the  nitrate  as  a  means  of  supply- 
ing the  important  element  nitrogen  becomes  strikingly  evi- 
dent. 

Effect  of  a  Leyume  vj)on.  the  FoUnirhvi  Crop. 
It  is  pointed  out,  in  introducing  what  will  be  said  under 
this  topic,  that  the  object  in  this  experiment  is  not  to  test 
the  efi'ect  of  producing  a  legume  which  is  plowed  under,  but 
simply  the  improvement,  if  any,  derived  from  the  roots  and 
stubble  the  legume  leaves  behind  Avhen  harvested.  The 
results  thus  far  indicate  little  improvement  in  the  condition 
of  the  soil  following  the  culture  of  the  soy  bean,  with  iha 
exception  of  those  obtained  with  the  potato  crop  following 
soy  beans  in  1902.  The  introduction  of  the  clover  crop,  on 
the  other  hand,  was  followed  by  marked  improvement ;  and 
it  would  now  appear  possible  that  the  good  results  with  the 
potato  crop  in  1 902  may  have  been  in  part  at  least  a  conse- 
quence of  the  unexhausted  residue  of  i\\Q  clover  stubble  and 
roots  turned  under  in  the  spring  of  1900.  The  following 
table,  with  th<'  curve  below  it,  makes  the  facts  clear :  — 
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Effect  of  Leguminous  Crops  upon  the.  Following  Crop  (Pounds). 


Plots 

1890. 

1891. 

1893. 

1893. 

1894. 

1895. 

1896. 

1897. 

(Each  One-tenth 

Acre). 

Oats. 

Rye. 

Soy 
Bean. 

Oats. 

Soy 
Beau. 

Oats. 

Soy 
Bean. 

Oats. 

Nitrogen  plots,    . 
No-nitrogen  plots, 

343 
290 

484 
421 

1,965 
1,443 

598 
540 

620 
452 

494 
370 

1,740 
1,143 

445 
197 

Effect  of  Leguminoits  Crojis  upon  the  Following  Crop>  (Pounds)  — 

Concluded. 


Plots 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

(Each  One-tenth 
Acre)  . 

Oats. 

Clover. 

Potatoes. 

Soy 
Bean. 

Potatoes. 

Soy 
Bean. 

Potatoes. 

Nitrogen  plots,  . 
No-nitrogen  plots,     . 

254 
158 

413 
367 

1,316 
1,254 

442.21 
398.31 

1,053.6 
1,046.0 

2,726 
1,907 

1,199 
840 

1  Dry  beans  and  straw. 

Curve  showing  Relation  of  Average  No-nitrogen  to  Average  Nitrogen 
Plots,  the  Latter  being  considered  in  Each  Year  100. 

[Per  cent,  average  no-nitrogen  to  average  nitrogen.] 
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It  will  be  noticed  that  the  crops  following  soy  beans  have 
as  a  rule  showed  little  improvement  which  can  be  attributed 
to  that  crop.  So  long  as  the  soy  bean  was  the  legume  grown, 
the  crops  on  the  no-nitrogen  plots  continued  in  general  to 
decline,  as  compared  with  the  crops  ol)tained  upon  the  nitrogen 
plots.  This  is  indicated  l)y  the  fairly  uniform  and  compara- 
tively rapid  fall  in  the  line  indicating  the  relative  production. 
The  introduction  of  clover  causes  a  marked  rise  in  the  line 
indicating  production,  and  this  continues  during  the  first 
three  seasons  following  the  plowing  of  the  clover  sod.  The 
effect  of  the  soy  beans  upon  the  crop  of  potatoes  grown  in 
1902  appears  to  have  been  distinctly  beneficial ;  but,  as  Avas 
stated  in  the  fifteenth  annual  report,  the  fact  that  the  potato 
crop  in  1902  suffered  from  blight  undoubtedly  favored  the 
plots  where  the  growth  was  relatively  feeble.  In  comment- 
ing ui)on  the  results  obtained  in  1902,  I  said  :  — 

It  may  be  that  the  relative  standing  of  the  no-nitrogen  plots 
is  higher  than  it  would  have  been  had  the  crop  of  potatoes 
grown  to  normal  maturity.  It  will  be  remembered  that  blight 
and  rot  prevailed  to  a  considerable  extent,  and  these  would 
naturally  injure  the  potatoes  with  the  ranker  growth  more  than 
those  Avhere  the  growth  was  less  luxuriant.  It  does  not  seem, 
therefore,  that  we  are  justified  in  concluding  that  the  after- 
effect of  the  soy  beans  is  as  useful  as  the  relation  between  the 
figures  appeal's  to  indicate. 

In  view,  then,  of  the  doubt  as  to  whether  the  true  relative 
capacity  for  product  was  shown  in  1902,  and  the  further 
fact  that  all  other  years  show  a  general  agreement  in  not 
indicating  a  decided  benefit  following  the  introduction  of 
the  soy  bean  as  a  crop,  Ave  seem  to  be  justified  in  the  con- 
clusion that  the  residual  fertility  left  behind  by  the  soy  bean 
is  comparatively  unimportant. 

II.  —  TiTE  Relative  Value  ov  Mliuate  and  IIkjh-grade 
Sulfate  of  Potash.  (Field  B.) 
The  object  in  view  in  this  exi)eriment  is  to  test  the  relative 
value  of  muriate  and  high-grade  sulfate  of  potash  Avhcn  used 
continuously  upon  the  same  soil.  Tlu^  experiment  Avas  be- 
gun in  1892.     The  potash  salts  Avere  used   for  the  period 
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from  1892  to  1<S9!>  inclusive,  at  the  rate  of  400  pounds  per 
acre;  since  1900  the  rate  of  application  has  been  250  pounds 
per  acre.  Fine-ground  bone  at  the  rate  of  600  pounds  per 
acre  has  been  yearly  applied  to  all  plots.  The  number  of 
plots  in  the  field  at  present  is  ten,  five  receiving  muriate  of 
potash,  and  alternating  with  the  same  number  of  plots  which 
yearly  receive  sulfate  of  potash.  Various  crops  have  been 
grown  in  rotation,  including  potatoes,  field  corn,  sweet  corn, 
grasses,  oats  and  vetch,  barley  and  vetch,  winter  rye,  clovers 
of  various  kinds,  sugar  beets,  soy  beans,  and  cabbages. 
Most  of  these  crops  have  been  grown  during  several  years. 
With  few  exceptions,  good  yields  have  been  obtained. 
Among  the  crops  grown,  the  potatoes,  clovers,  cabbages  and 
soy  beans  have  usualU^  done  best  on  sulfate  of  potash.  The 
yield  of  corn,  grasses,  oats,  barley,  vetches  and  sugar  beets 
has  been  about  equallj'-  good  on  the  two  salts,  while  the 
quality  of  the  potatoes  and  sugar  beets  when  grown  on  sul- 
fate of  potash  has  been  distinctly  better  than  on  mui'iate  of 
potash.  Three  years  ago,  two  of  the  plots  in  this  field  were 
set  to  small  fruits,  asparagus  and  rhubarb,  —  on  each  plot 
one  row  each  of  raspberries,  blackberries,  asparagus  and 
rhubarb.  Aside  from  the  crops  just  named,  those  of  the  past 
3^ear  have  been  cabbages  on  two  plots  and  three  varieties  of 
clover,  namely,  Mammoth  Red,  Medium  Red  and  Alsike, 
each  on  two  plots.  The  clover  was  sown  in  the  spring,  and 
the  product  of  the  plots  was  considerably  mixed  with  weeds  ; 
for  this  reason,  the  weights  were  not  taken.  There  was  no 
readily  distinguishable  dilference  in  the  growth  of  either  the 
Medium  or  the  Mammoth  clovers  that  could  be  attributed  to 
the  difference  in  potash  manuring.  The  Alsike  clover  upon 
the  plot  manm-ed  with  sulfate  of  potash  has  made  a  distinctly 
better  start  than  that  on  the  muriate.  Neither  the  asparagus, 
raspberries  nor  blackberries  have  yet  become  sufficiently 
established  to  give  a  full  crop,  and  the  results  will  not  be 
reported  in  detail.  The  yield  of  asparagus  was  substantially 
equal  on  the  two  potash  salts.  The  yield  of  raspberries  on 
the  muriate  of  potash  was  considerabl}^  greater  than  on  the 
sulfate.  Observation  of  the  growth  of  the  berry  bushes  and 
asparagus  since  they  were  set  indicates  that  the  rate  of 
manuring  Avliich  has  been  the  practice  on  this  field  does  not 
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maintain  tlie  soil  in  sufficiently  high  fertility  to  produce  satis- 
factory growth  on  either  of  the  combinations  of  fertilizers 
employed.  During  the  past  season,  therefore,  we  have  used 
nitrate  of  soda  at  the  rate  of  200  pounds  per  acre,  in  connec- 
tion with  the  customary  amounts  of  bone  meal  and  potash, 
on  the  plots  occupied  by  these  crops. 

1.     liliubarb  [Sulfate  v.  3  fur  kite  of  PotasJi). 
The  rhubarb  grown  in  this  experiment  is  of  the  Monarch 
variety.     The  growth  has  been  vigorous  and  healthy.     The 
product  of  this  year  is  shown  in  the  follow  ing  table  :  — 

Muriate  v.  High-grade  Sulfate  of  Potasli  (^Iihubarb) .  —  Yields  per  Acre 

(^Pounds'). 


Fertilizers  used. 


Stalks. 


Leaves. 


Muriate  of  potiisli, 
Sulfate  of  potash, 


8,421 
8,559 


11,957 
14,286 


The  yield  of  stalks  on  the  two  plots  is  substantially  equal, 
but  the  weight  of  the  leaves  accompanying  the  stalks  pro- 
duced on  the  sulfate  of  potash  is  materially  greater  than  on 
the  other  potash  salt.  Whether  this  fact  has  any  special 
significance  is  not  at  present  knoAvii ;  but  it  is  at  least  sug- 
gestive that  on  Field  C,  where,  under  conditions  otherwise 
differing  quite  widely  from  those  in  Field  B,  the  muriate  is 
compared  with  the  sulfate,  a  similar  difference  in  weight  of 
leaves  as  compared  with  stalks  is  found.  It  is,  of  course, 
evident  that  the  results  of  this  year  do  not  throw  any  im- 
portant light  upon  the  question  as  to  whether  there  is  any 
important  practical  difference  in  the  two  potash  salts  for  this 
crop. 

2.      Cabbages  {Sulfate  v.  Muriate  of  PotasJi). 

The  variety  of  cabbages  grown  this  3^ear  Avas  Fottler's 
Brunswick  Drumhead.  The  seed  was  planted  in  hills  two 
feet  apart  and  in  rows  three  and  one-half  feet  apart,  on  June 
30.  The  plants  were  thinned  first  to  two  in  a  hill,  and  later,  on 
August  in,  to  one.  The  summer  and  th(>  autumn,  especially 
the  latter,  averaged  much  below  the  normal  temperature,  and 
the  cabbages  were  by  no  means  matured  on  the  approach  of 
weather  which  compelled  their  harvesting.    With  a  normal 
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season  there  is  no  doubt  that  nearly  all  the  plants  would  have 
produced  merchantable  heads.  Under  existing  conditions  a 
very  large  proportion  of  the  heads  were  regarded  as  too 
soft  to  be  included  in  that  class.  The  yields  per  acre  are 
shown  in  the  following  table  :  — 

Mu7-iate  v.  High-grade  Sulfate  of  Potash  {Cabbages^.  —  Yields  2)cr  Acre 

{Pounds') . 


Fertilizers  used. 


Hard  Heads. 


Soft  Heads. 


Muriate  of  potash, 
Sulfate  of  potash, 


872 
2,071 


22,791 
24,319 


It  will  be  seen  that  the  product  on  the  sulfate  of  potash  is 
considerably  superior  to  that  on  the  muriate.  The  yield  of 
hard  heads  is  nearly  two  and  one-half  times  as  great,  while 
the  yield  of  soft  heads  also  somewhat  exceeds  that  on  the 
muriate.  As  this  result  is  in  p-eneral  asri'eement  with  that 
usually  obtained  heretofore  with  the  cabbage  crop,  it  tends 
to  still  further  confirm  the  conclusion  that  it  is  best  that  the 
potash  used  for  this  crop  be  in  the  form  of  sulfate  rather  than 
muriate. 

HI.  —  Comparison  of  Different  Potash  Salts  for 
Field  Crops.     (Field  G.) 

Field  G  contains  40  plots,  of  about  one-fortieth  of  an  acre 
each.  The  experiments  in  progress  have  for  their  object 
the  determination  of  the  relative  value  for  field  crops  of  all 
the  prominent  potash  salts  when  each  is  used  continuously 
upon  the  same  land  throughout  a  long  series  of  years.  This 
experiment  was  begun  in  1898.  The  plots  are  arranged  in 
five  series  of  eight  each.  In  each  series  one  plot  has  re- 
ceived no  potash  since  the  experiment  began.  The  potash 
salts  under  trial  are  as  follows :  kainit,  high-grade  sulfate 
of  potash,  low-grade  sulfate  of  potash,  muriate  of  potash, 
nitrate  of  potash,  carbonate  of  potash  and  silicate  of  potash. 
Each  is  always  applied  in  such  quantity  as  to  furnish  actual 
potash  at  the  rate  of  165  pounds  per  acre.  All  the  plots  in 
the  field  are  yearly  fertilized  with  materials  supplying  to 
each  equal  amounts  of  nitrogen  and  phosphoric  acid.     For 
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nitrogen,  nitrate  of  soda  is  applied  at  the  rate  of  250  pounds 
per  acre,  except  on  the  pk)ts  where  nitrate  of  potash  is  the 
source  of  the  potash  applied  ;  here  a  suitable  reduction  in 
the  quantity  of  nitrate  of  soda  is  made,  on  account  of  the 
nitrate  nitrogen  furnished  by  the  })otash  salt.  The  principal 
source  of  phosphoric  acid  on  these  plots  is  acid  phosphate, 
applied  at  the  rate  of  oGO  pounds  per  acre  to  all.  Tankage 
at  the  rate  of  270  pounds  per  acre  is  applied  to  all  plots  as 
a  source  of  less  immediately  available  nitrogen  and  phos- 
phoric acid.  The  crops  grown  in  this  experiment  in  the 
order  of  succession  are  as  follows  :  1898,  Medium  Green 
soy  beans;  1899,  Beauty  of  Hebron  potatoes;  1900,  Fott- 
ler's  Brunswick  cabbage.  Medium  Green  soy  beans,  Black 
coAV  pea,  Wonderful  cow  pea;  1901,  Turkish  Red  wheat, 
Medium  Red  clover ;  Rural  Thoroughbred,  Leaming  Field, 
Boston  Market  and  Eureka  corn  ;  1902,  Medium  Red  clover  ; 
1903,  Medium  Red  clover. 

During  the  past  season  the  crops  grown  in  the  field  were 
as  follows  :  cabbages  on  sixteen  plots,  two  series  of  eight 
each ;  Sibley's  Pride  of  the  North  corn  on  sixteen  plots, 
two  series ;  and  Leaming  Field  corn  for  ensilage  on  eight 
plots.  The  season  was  unfavorable  to  full  maturity  for  the 
cabbage  crop,  for  reasons  which  have  been  alluded  to  in  dis- 
cussing results  on  fields  B  and  C.  For  the  same  reasons, 
and  also  because  of  the  excessive  rains  at  the  season  of 
l)lanting,  the  season  was  highly  unfavorable  to  the  corn  crop. 
Defective  germination,  owing  to  the  excessive  rains,  pro- 
duced an  uneven  stand  of  plants  in  the  areas  devoted  to 
corn.  For  the  reasons  indicated,  it  does  not  seem  worth 
while  to  publish  the  results  in  full  detail,  and  averages  only 


will  be  ijiven. 


These  for  the  cabbages  are  as  follows 


Cabbages.  — Average  Rates  of  Yield  'per  Acre  (Foiuuls). 


Potash  Salt. 

Hard  Heads. 

Soft  Heads. 

No  potash  (iilots  1, !)), 

Kainit,  (plotB'i,  10), 

IliRll  l^TlKic  SlllfllU-  (i)lols3,  11), 

I>o\v-.i;i'.'i(li' HtiH'Mtc  (plots  4,  12), 

^hll•ial(^  ol' potash  (plots  0,  IS) 

Nitrate  of  potash  (ph)t8  6,  14) 

Carbonate  of  potasli  (i)lots  7,  15), 

Silicate  of  potash  (plots  «,  16) 

10,850 
11,100 
10,»!00 
1-2,100 
11,900 
14,800 
16,500 
10,650 

-2-2,850 
■26,150 
•25,.500 
-27,400 
'26.600 
•2;{,100 
-23,400 
-25,0.50 
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The  most  striking  points  brought  out  by  these  figures  are  : 
first,  the  high-grade  sulfate  of  potash  fails  to  show  the  supe- 
riority in  yield  to  muriate  which  has  generally  been  shown  ; 
second,  the  nitrate  and  carbonate  of  potash  have  given  yields 
very  materially  exceeding  those  obtained  on  any  of  the  other 
potash  salts  ;  third,  the  yield  on  the  silicate  of  potash  is  one 
of  the  poorest  in  the  field. 

Field  Corn.  —  Average,  Yields  per  Acre. 


Potash  Salt. 

Sound  Corn 

Soft  Corn 

Stover 

(Bushels). 

(Bushels). 

(Pounds). 

No  potash  (plots  17,  25), 

15.00 

17.78 

3,740 

Kainit  (plots  IS,  '2(i) 

20.25 

14.00 

4,.300 

Ilisrh-grade  sulfate  (plots  19,  27),      . 

19.50 

13.45 

4,340 

Low-grade  sulfate  (plots  20,  28), 

17.75 

14.34 

4,200 

Muriate  of  potash  (plots  21,  29), 

20.50 

14.44 

4,660 

Mitrate  of  potasli  (plots  22,  30), 

17.00 

13.45 

4,020 

Carbonate  of  potash  (plots  23,  31),  . 

17.00 

15.78 

4,420 

Silicate  of  potash  (plots  24,  32) 

13.75 

18.56 

4,1G0 

The  most  striking  point  brought  out  by  these  averages  is 
the  poor  results  where  the  silicate  is  the  potash  salt  em- 
ployed. Aside  from  this,  the  results  with  corn  seem  to  be 
in  general  accord  with  those  which  have  been  usually  ob- 
tained, which  indicate  that  the  different  potash  salts  appear 
to  have  substantially  similar  etfects  upon  this  crop. 

Ensilage  Corn. — Average  Yield  j)er  Acre  (Pounds^. 


Potash  Salt. 

Green 
Fodder. 

Potash  Salt. 

Green  | 
Fodder. 

No  potash  (plot  33),      . 

Kainit  (plot  34) 

High-grade  sulfate  (plot  35), 
Low-grade  sulfate  (plot  36), 

28,800 
38,800 
34,600 
36,600 

Muriate  (plot  37), 
Nitrate  (plot  38), 
Carbonate  (plot  39),    . 
Silicate  (plot  40), 

36,800 
32,800 
30,000 
22,400 

In  the  case  of  the  ensilage,  as  well  as  field  corn,  the  sili- 
cate of  potash  gives  a  yield  much  inferior  to  that  produced 
by  the  other  potash  salts.  That  the  silicate,  Avhether  with 
cabbages,  field  or  ensilage  corn  in  each  of  the  five  series 
of  plots  where  it  is  employed,  gives  jaelds  inferior  to  those 
obtained  with  the  other  })otash  salts,  and  that  the  yield  does 
not  in  some  cases  equal  even  the  yield  obtained  from  the 
no-potash  plot,  is  a  fact  which  it  seems  desirable  to  point 
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out.  Up  to  the  present  year  the  yields  on  silicate  of  potash 
with  tlie  difierent  crops  grown  have  not  been  markedly 
inferior  to  those  obtained  on  otlier  potash  salts.  It  is  im- 
possible, in  the  light  of  our  present  knowledge  of  the  con- 
ditions, to  offer  an  explanation  of  the  facts,  although  it  is, 
of  course,  evident  that  the  soil,  which  was  originally  in  fair 
condition  as  regards  its  stock  of  available  potash,  has  previ- 
ous to  this  year  been  in  condition  to  furnish  a  larger  share 
of  the  potash  needed  by  the  crop  than  at  present.  With 
increasing  exhaustion  of  natural  stores  of  potash,  the  ditfer- 
ences  due  to  the  several  fertilizers  used  may  naturally  be 
expected  to  increase. 

IV.  —  Comparison  of  Phosphates  on  the  Basis  of  Equal 
Application  of  Phosphoric  Acid. 
The  present  is  the  eighth  season  of  this  experiment,  which 
has  for  its  object  the  determination  as  measured  by  crop 
production,  of  the  relative  availability  of  different  materials 
which  may  be  used  as  sources  of  phosphoric  acid  when  used 
in  such  quantities  as  to  furnish  equal  amounts  of  actual  phos- 
phoric acid  to  each  plot,  and  in  connection  with  materials 
which  supply  the  other  elements  of  plant  food,  especially  the 
nitrogen  and  the  potash,  in  abundance  and  in  the  same  forms 
and  in  equal  amounts  on  each  of  the  plots.  The  field  in 
which  these  experiments  are  carried  on  is  divided  into  thir- 
teen plots,  of  about  one-eighth  of  an  acre  each.  Three  plots 
in  the  field,  one  at  each  end  and  one  in  the  middle,  have  re- 
ceived no  phosphoric  acid  since  the  experiment  began.  The 
phosphates  which  are  employed  on  the  other  plots  are  as  fol- 
lows :  apatite,  South  Carolina  rock  phosphate  (fine ground), 
Florida  soft  phosphate,  basic  slag  meal,  Tennessee  rock  phos- 
phate (fine  ground),  dissolved  bone-black,  raw  bone  meal, 
dissolved  bone  meal,  steamed  bone  meal  and  acid  phosphate. 
These  phosphates  are  used  in  such  quantities  as  to  furnish 
actual  phosphoric  acid,  at  the  rate  of  96  pounds  per  acre. 
The  nitrogen  and  potash  fertilizers  used  supply  nitrogen  at 
the  rate  of  52  pounds  and  potash  at  the  rate  of  152  pounds 
per  acre.  With  some  of  the  crops  grown  (onions  and  cab- 
bages) a  supplementary  application  of  quick-acting  nitrogen 
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fertilizers  has  been  made  to  all  plots  alike.  The  crops  which 
have  been  grown  in  the  field  during  the  progress  of  the  ex- 
periment are  as  follows  :  corn,  cabbages,  corn,  in  1900  two 
crops, — oats  and  Hungarian  grass  (both  for  hay),  onions, 
onions,  and  cabbages.  With  the  exception  of  the  onions 
and  cabbages,  all  the  crops  previously  grown  in  the  field 
have  given  good  yields,  even  on  the  three  no-phosphate 
plots.  The  soil  of  the  different  parts  of  the  field  was  not 
even  in  fertility  at  the  start.  Plot  1  was  .somewhat  more 
productive  than  any  of  the  others,  and  in  general  the  plots 
tended  to  decline  in  productiveness  from  1  toward  13.  The 
crop  the  past  season  was  corn.  The  soil  of  the  field  inclines 
to  be  heavy,  and  the  corn  crop  during  the  prevailing  cool 
weather  of  the  past  season  suffered  from  poor  soil  conditions 
and  low  temperature,  especially  on  plots  8,  11,  12  and  13. 
Observation  of  the  growth  of  the  crop  of  the  preceding 
year  (cabbages),  and  study  of  the  soil  conditions  through- 
out the  preceding  season,  had  led  to  the  conclusion  that  the 
physical  and  chemical  conditions  of  the  soil  in  the  field  would 
be  improved  by  a  heavy  application  of  lime.  The  field  was 
plowed  in  the  fall  of  1903.  Freshly  slacked  lime  to  the 
amount  of  4,675  pounds  (about  2,000  pounds  per  acre)  was 
applied  on  May  10  and  plowed  in  on  May  15.  The  variety 
of  corn  grown  was  the  Learning  Field.  The  seed  was 
obtained  of  E.  E.  Chester  &  Son,  Champaign,  111.,  and  was 
of  excellent  quality.  The  rainfall  was  so  excessive,  how- 
ever, that  there  were  a  few  blanks  in  some  of  the  plots. 
The  crop  was  cut  on  September  19  and  immediately  weighed 
and  put  into  the  silo.  The  rates  of  the  yields  on  the  several 
plots  are  shown  in  the  following  table  :  — 


Plots. 


Fertilizers  used. 


Green  Corn 

(Pounds  per 

Acre) . 


No  phosphate 

Apatite, 

South  Carolina  rock  phosphate, 
Florida  soft  phosphate, 
Phosphatic  slajc,    .        .        .        . 
Tennessee  phosphate,  . 
No  phosphate,        .        .        .        . 
Dissolved  bone-black,  . 

Raw  bone, 

Dissolved  bone  meal,    . 
Steamed  bone  meal, 
Acid  phosphate,     .       .       .       . 
No  phosphate,         .        .        .        . 


41,000 
40,720 
40,496 
28,240 
36,440 
32,120 
32,344 
30,080 
45,800 
41,840 
28,400 
29,040 
20,240 
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The  point  of  principal  significance  in  connection  with  the 
results  appears  to  be  the  marked  inferiority  of  the  yield  on 
the  Florida  soft  phosphate.  There  was  no  difference  in  the 
physical  conditions  on  this  plot,  as  conipared  with  those  on 
either  side,  that  can  explain  the  wide  difference  in  the  amount 
of  the  product.  The  results  of  this  year,  then,  additionally 
confirm  the  conclusions  of  previous  years,  —  that  this  phos- 
phate seems  likely  to  give  results  which  are  distinctly  dis- 
appointing, as  compared  W'ith  the  claims  of  those  interested 
in  its  production  and  sale.  The  low  product  on  plots  8,  11 
and  12  was  undoubtedly  in  considemble  measure  due  to  the 
unfavorable  conditions  which  have  been  referred  to. 

V.  —  Soil  Tests. 
In  introducing  what  I  have  to  say  concerning  soil  tests,  I 
cannot  do  better  than  to  employ  the  language  used  in  my 
last  annual  report,  p.  244  :  — 

Two  soil  tests,  both  upon  our  own  grounds  and  both  in  con- 
tinuation of  previous  work  upon  the  same  fields,  have  been  car- 
ried out  during  the  past  season.  Fertilizers  have  been  applied 
in  accordance  with  the  co-operative  plan  for  soil  tests,  with  one 
or  two  small  exceptions.  Lime  and  plaster  have  been  applied 
to  the  plots  calling  for  these  fertilizers  in  double  the  usual  soil 
test  amounts.  Each  plot  annually  receives  an  application  of 
the  same  kind  or  kinds  of  fertilizers.  Such  experiments  are 
not  adapted  to  securing  the  production  of  heavy  crops.  By 
study  of  the  results,  the  effects  of  the  different  leading  elements 
of  plant  food  on  the  several  crops  can  be  determined  with  much 
accuracy. 

Every  fertilizer  used,  whether  applied  by  itself  or  in  connec- 
tion with  one  or  both  of  the  other  fertilizer  materials,  is  always 
applied  in  the  same  quantities.  Both  fertilizers  and  manure 
(where  the  latter  is  introduced  for  purposes  of  comparison)  are 
always  applied  broadcast  after  plowing,  and  harrowed  in.  Tlie 
kinds  and  the  amounts  per  acre  are  as  follows :  — 

Nitrate  of  soda,  160  pounds,  furnishino;  nitrogen. 

Dissolved  bone-black,  320  pounds,  furnishing-  phosphoric  acid. 

Muriate  of  potash,  160  pounds,  furnishing  potasii. 

Land  plaster,  400  ])ounds. 

Lime,  800  pounds. 

Manure,  5  cords. 
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A.  —  Soil  Test  with  Com  {South  Acre). 
This  acre  has  been  used  in  soil  tests  for  sixteen  years,  be- 
ginning in  1889.  The  crops  for  successive  years  have  been 
as  follows  :  corn,  corn,  oats,  grass  and  clover,  grass  and  clover, 
corn  (followed  by  mustard  as  a  catch  crop),  rye,  soy  beans, 
white  mustard,  corn,  corn,  grass  and  clover,  grass  and  clover, 
corn,  corn,  and  corn.  Since  1889  this  field  has,  therefore, 
borne  eight  corn  crops,  and  during  this  time  it  has  been  four 
years  in  grass.  The  present  is  the  third  successive  corn 
crop,  these  three  crops  following  grass,  which  occupied  the 
field  in  1901.  Last  season  was  one  of  the  most  unfavorable 
for  corn  within  the  memory  of  our  oldest  men.  The  crop 
was  exceedingly  small,  even  on  the  land  which  had  annually 
received  an  application  of  manure  at  the  rate  of  5  cords 
per  acre.  AVith  only  one  exception,  previous  to  last  year, 
the  corn  crop  wherever  potash  has  been  applied  to  the  soil 
in  this  field  has  always  been  good.  In  1898  the  crop  even 
where  potash  and  other  fertilizers  had  been  used  was  small. 
This  suggested  the  probable  necessity  of  an  addition  of  lime. 
The  application  of  lime  at  the  rate  of  1  ton  to  the  acre  re- 
stored the  productiveness  of  all  the  plots  to  which  muriate 
of  potash  had  been  continuously  applied.  The  small  crop 
of  last  year,  in  connection  with  observations  on  the  condi- 
tion of  the  soil,  led  to  the  conclusion  that  lime  might  once 
more  prove  useful ;  the  entire  field,  therefore,  was  given  a 
dressing  of  freshly  slacked  lime,  at  the  rate  of  1  ton  per 
acre.  The  marked  increase  in  the  crop  of  this  j'^ear  wher- 
ever potash  was  used  indicates  the  correctness  of  the  opinion 
that  lime  was  needed.  The  plot  where  potash  was  used 
alone  last  year  gave  a  yield  at  the  rate  of  about  15.5  bushels 
of  corn  per  acre  ;  this  year  the  product  is  ahnost  three  times 
that  amount.  Last  year  the  plot  to  which  nitrate  of  soda 
and  muriate  of  potash  are  annually  applied  gave  a  yield  at 
the  rate  of  16.5  bushels  per  acre  ;  this  year  the  yield  is  47.8 
bushels.  The  plot  receiving  dissolved  bone-black  and  muri- 
ate of  potash,  which  last  year  gave  a  crop  of  a  little  less  than 
19  bushels,  this  year  gave  a  crop  of  rather  over  53  bushels. 
These  facts  make  it  strikingly  evident  that,  in  connection 
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with  fairly  liberal  amounts  of  muriate  of  potash,  it  is  essential 
to  use  lime  freely  on  many  of  our  soils,  if  their  productive- 
ness is  to  be  maintained.  This  field  contains  four  plots,  to 
which  neither  manure  nor  fertilizer  of  any  kind  has  been 
applied  during  the  sixteen  years  that  the  experiment  has 
continued.  These  plots  have  now  become  very  highly  ex- 
hausted, producing  crops  which  are  practically  valueless  so 
far  as  the  production  of  grain  is  concerned,  although  the 
nominal  yield  is  at  the  rate  of  about  3.5  to  8  bushels  per 
acre.  The  following  table  shows  the  fertilizers  used  on  the 
several  plots,  the  rate  of  yield,  and  the  gain  or  loss  per  acre 
compared  with  the  nothing  plots  :  — 

Corn.—  South  Acre  Soil  Test,  1904. 


Plots. 


Fertilizers  used. 


Nitrate  of  soda,    . 

Dissolved  bone-black, 

Nothing, 

Muriate  of  potash, 

Lime,     .        .        .        . 

Nothing, 

Manure, 


Nitrate  of  soda  and  dissolved 

bone-black. 
Nothing, 


Nitrate  of  soda  and  muriate  of 
potash. 

Dissolved  Ijone-blackand  muri- 
ate of  potash. 

Nothing, 


Plaster, 


Nitrate  of  soda,  dissolved  bone- 
black  and  muriate  of  potash. 


Yield  per  Acre. 


Corn 
(Bushels, 

90 
Pounds) , 


7.11 

3.89 

4.33 

46.89 

2.(57 

3.44 

50.00 

1.5.11 

8.78 

47.67 

.')3.11 

f>.m 

7.44 

47.78 


Stover 
(Pounds) 


1,200 

9G0 

870 

3,7G0 

820 

740 

4,000 

1,5(X) 

1,180 

3,.')60 

3,940 

1,000 

1,100 

3,700 


Gain  or  Loss  per 

Acre,  compared 

WITH  Nothing  J'lots. 


Corn 
(Bushels, 

90 
Pounds). 


2.78 
—  .44 


42.86 
—1.07 


46.56 
6.33 


.39.71 
4.').i« 


1.11 
41.45 


Stover 
(Pounds). 


330 
90 


2,933 
-37 


3,260 
320 


2,440 
2,880 


100 
2,600 


It  will  at  once  be  noticed  that  the  potash  is  the  element 
which  determines  tlie  crop,  almost  to  the  exclusion  of  all 
others.  Where  potash  has  been  used  ah)ne  during  sixteen 
years,  the  yield  is  almost  as  great  as  it  is  with  potash  and 
any  of  the  other  combinations.     Nitrate  of  soda  alone  does 
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very  little  good.  Dissolved  bone-black  alone  gives  a  crop 
less  than  the  average  of  the  nothing  plots.  The  combination 
of  nitrate  of  soda  and  dissolved  bone-black  gives  a  very 
inferior  crop,  but  wherever  potash  is  used  the  crop  is  good. 
Particular  attention  is  called,  further,  to  the  fact  that  the 
continuous  use  of  lime  alone  is  not  beneficial ;  on  the  con- 
trary, the  yield  on  the  plot  where  lime  has  been  continuously 
used  is  the  poorest  in  the  field.  Plaster  used  alone  and 
continuouslj^  gives  a  slightly  better  crop,  but  not  much  in 
excess  of  the  nothing  plots.  It  may  perhaps  be  urged  that 
the  soil  of  this  field  must  be  of  very  exceptional  character ; 
that,  otherwise,  the  so  long-continued  use  of  one  fertilizer 
element  could  not  produce  the  results  obtained.  To  a  cer- 
tain extent  this  criticism  may  be  justified,  and  I  do  not  call 
particular  attention  to  the  marked  effect  of  the  potash  for  the 
purpose  of  urging  upon  our  farmers  exclusive  dependence 
upon  this  fertilizer,  but  to  make  more  emphatic  the  point 
that  our  farmers  in  general  should  insist  that  fertilizers  de- 
signed for  use  for  the  corn  crop  should  be  richer  in  potash 
than  is  usually  the  case.  The  results  obtained  in  previous 
years  on  this  field  indicate  not  so  much  that  this  soil  is  defi- 
cient in  potash,  —  for  some  crops,  such  as  grass,  for  example, 
do  well  on  the  plots  to  which  no  potash  has  been  applied 
since  the  beginning  of  the  experiment,  —  as  that  the  corn 
crop  depends  in  a  marked  degree  upon  a  liberal  supply  of 
readily  available  potash. 

B.  —  Soil  Test  with  Mixed  Grass  and  Clove?'  (^JVbrth  Acre). 
The  acre  used  in  the  north  soil  test  has  been  kept  in  this 
experiment  fifteen  years,  beginning  in  1890.  The  fertilizers 
have  been  used  in  the  same  combinations  and  in  general  in 
the  same  amounts  on  the  several  plots  as  in  the  south  soil 
test,  except  that  during  the  years  when  onions  have  been 
grown  the  fertilizers  have  been  used  in  double  the  usual 
quantities.  Each  fertilizer  or  combination  of  fertilizers  has 
been  used  continuously  upon  the  same  plot.  In  this  experi- 
ment the  plots  were  divided  transversely  in  1899,  and  lime 
was  applied  at  the  rate  of  1  ton  to  the  acre  to  one-half  of 
each  plot.     The  lime  was  applied  after  plowing,  and  har- 
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rowed  in.  Durinii^  the  past  season  the  same  halves  of  all  the 
plots  have  once  more  been  limed,  and  at  practieallj  the  same 
rate  as  before ;  but  this  year,  as  the  land  was  in  gmss,  the 
lime  was  applied  as  a  top-dressing  on  the  grass  in  spring. 
The  date  of  application  was  May  13.  The  crops  grown  in 
this  field,  in  the  order  of  succession,  beginning  in  1890, 
have  been  :  potatoes,  corn,  soy  beans,  oats,  grass  and  clover, 
grass  and  clover,  cabbages  and  ruta-bag"a  turnips,  potatoes, 
onions  for  four  j^ears  (1898  to  1901  inclusive),  potatoes, 
grass  and  clover,  and  grass  and  clover.  The  field  was  sown 
to  gi'ass  and  clover  after  the  harvesting  of  potatoes  in  the 
autumn  of  1902  (September  15).  The  rate  of  seeding  per 
acre  was :  timothy,  18  pounds ;  red-top,  8  pounds ;  red 
clover,  5  pounds  ;  and  alsike  clover,  4  pounds.  The  clover 
winter-killed,  and  accordingly  additional  clover  seed  (15 
pounds)  was  sown  on  April  4,  1903. 

On  account  of  the  deficiency  in  rainfall  from  the  middle 
of  April  to  about  the  10th  of  June,  1903,  the  yields  last 
year  on  all  plots  were  very  small.  The  yields  during  the 
past  season  have  been  much  larger.  They  are  shown  in  the 
following  table  :  — 

Grass  and  Clover.  — North  Acre  Soil  Test,  1904. 


riots. 


10, 

II. 

12, 


Fertilizers  used. 


Nothing, 

Nitrate  of  soda,  .       .       .       . 

Dissolved  bone-black, 

Nothing 

Muriate  of  potash,     . 

Nitrate  of  soda  and  dissolved 

bone-black. 
Nitrate  of  soda  and  muriate  of 

Nothing, 

Dissolved  bone-black  and  mu- 
riate of  jiotaHli. 

Nitra  t  ('  o  r  8( » la ,  ( 1  issol  ved  bone- 
blaek  ami  iiuiriateof  potash. 

Plaster 

Nothing, 


Yield  per  Acre, 
Hay. 


TJnlimed 
(Pounds) 


1,060 

1,960 

1,000 

560 

600 

2,120 

1,920 

SCO 

860 

2,200 

560 

640 


liimed 
(Pounds) 


800 
1,600 

680 

560 
1,920 
2,,'520 
1,860 

940 
3,600 
4,400 

600 
1,280 


Gain  or  Loss  per 

Acre,  compared 

WITH  Nothing  Plots. 


Unlimed 
(Pounds). 


1,067 
273 

40 
1,.560 
1,360 

280 
1,600 
— (!0 


Limed 
(Pounds). 


880 
40 

1,265 
1,570 
1,015 

2,575 
3,2!t0 
—595 
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Grass  and  Clover.  —  North  Acre  Soil  Test,  1904  —  Concluded. 


Plots. 


Fertilizers  used. 


Nothing, 

Nitrate  of  soda,  .... 
Dissolved  bone-black, 

Nothing, 

Muriate  of  potash,     . 

Nitrate  of  soda  and  dissolved 

bone-black. 
Nitrate  of  soda  and  muriate 

of  potash. 
Nothing, 

Dissolved  bone-black  and  mu- 
riate of  potash. 

Nitrate  of  soda,  dissolved  bone- 
black  and  muriate  of  potash. 

Plaster, 

Nothing 


Yield  per  Acre, 

ROWEN. 


Unlimed 
(Pounds) 


140 

60 
60 
30 
70 

•210 
50 
40 
SO 

C'20 
20 
10 


Limed 
(Pounds), 


SO 

90 

1-20 

130 

780 

810 

520 

.500 

2,.560 

2,840 

SO 

240 


Gain  or  Loss  per 

Acre,  compared 

WITH  Nothing  Plots. 


Unlimed 
(Pounds). 


—30 
30 

37 

175 

12 

47 
595 

2 


Limed 
(Pounds). 


7 
7 

557 
495 
112 

2,125 
2,470 
—225 


The  results  of  this  year  resemble  those  of  last  year  in  one 
particular,  namely,  the  marked  increase  in  the  first  crop 
which  follows  the  application  of  nitrate  of  soda ;  but  in  one 
important  particular  the  results  this  year  diifer  from  those 
of  1903  in  a  marked  degree,  namely,  in  the  very  large  in- 
crease on  the  limed  portion  of  those  plots  to  which  muriate 
of  potash  has  been  annually  applied.  In  commenting  upon 
the  results  of  last  year,  I  said  :  — 

Much  evidence  is  afforded  by  a  study  of  the  relative  propor- 
tions of  the  different  species  on  the  different  plots  and  on  the 
limed  and  unlimed  portions  of  the  several  plots,  that  the  soil 
ill  some  parts  of  this  field  is  once  more  becoming  acid. 

The  principal  ground  on  which  this  statement  was  based 
was  the  comparative  absence  of  clover,  even  on  the  limed 
portion  of  such  plots  as  had  been  supplied  annually  with 
potash.  This  relative  absence  of  clover  last  year  was  doubt- 
less in  part  due  to  the  unfavorable  climatic  conditions ;  but 
the  widely  diff*erent  results  of  this  year  indicate  that  the  lime 
applied  this  season  proved  distinctly  and  largely  beneficial. 

It  is  desired  to  call  particular  attention  to  the  yield  both 
of  hay  and  of  rowen  on  the  limed  portion  of  Plot  9.     This 
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plot,  it  should  be  understood,  has  not  received  an  applica- 
tion of  anything  furnishing  nitrogen  during  the  fifteen  years 
that  the  experiment  has  continued  ;  and  yet  on  the  limed  por- 
tion of  this  plot  we  this  year  have  a  yield  of  hay  at  the  rate 
of  3,(500  pounds  and  a  yield  of  row  en  at  the  rate  of  2,5(50 
l)ounds  per  acre, — a  total  of  rather  over  3  tons,  at  a  fer- 
tilizer cost  at  the  rate  of  |(>.50  per  acre.  Allowing  for  an 
application  of  lime  at  the  rate  of  a  ton  once  in  eight  years, 
the  annual  cost  of  the  materials  applied  to  this  plot  amounts 
to  about  $7.50  per  acre.  The  yields  obtained  at  this  very 
low  cost  indicate  in  a  most  striking  manner  the  possibilities 
in  the  production  of  clover  hay  on  soils  naturally  suited  to 
clovers,  without  the  use  of  the  expensive  nitrogen  manures 
or  fertilizers. 

It  is  of  especial  interest  to  compare  the  yields  of  Plot  10 
with  those  on  Plot  9.  Plot  10  has  annually  received  nitrate 
of  soda,  in  addition  to  the  same  amounts  of  dissolved  bone- 
black  and  muriate  of  potash  as  are  used  on  Plot  9.  The 
result  is  a  fair  hay  crop,  even  on  the  part  of  the  plot  where 
lime  has  not  been  used.  Here,  however,  as  on  Plot  9,  the 
yield  is  greatly  increased  by  the  application  of  lime,  and  we 
have  a  total  in  the  two  crops  of  the  year  at  the  rate  of  7,240 
pounds  per  acre.  This  exceeds  the  yield  of  the  two  crops 
on  Plot  9  at  the  rate  of  a  little  more  than  a  thousand  pounds 
per  acre.  This  increase  is  produced  as  the  result  of  an  appli- 
cation at  the  rate  of  160  pounds  of  nitrate  of  soda.  Such 
an  application  would  cost  about  $4,  and  the  increase  is  there- 
fore produced  at  a  moderate  profit.  . 

As  in  previous  years,  the  relative  proportion  of  the  difier- 
ent  species  (red-top,  timothy  and  clovers)  on  the  several 
plots  has  been  carefully  studied.  The  most  important  points 
noted  are  as  follows  :  first,  the  use  of  nitrate  of  soda  increases 
the  proportion  of  red-top  ;  second,  potash  increases  the  pro- 
portion of  clover  in  a  marked  degree,  and  this  influence  is 
enormously  increased  on  the  limed  portion  of  the  plots. 

It  will  be  seen,  by  reference  to  the  table  showing  how  the 
fertilizers  are  applied,  that  Plot  (>,  which  receives  an  appli- 
cation of  nitrate  of  soda  and  dissolved  bonc-l^lat'k  annuall}', 
lies  between  two  plots  (5  and  7)  each  of  which  annually 
receives  an  application  of  })otash.     During  the  past  season, 
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and  to  some  slight  extent  in  previous  seasons,  it  has  been 
noticed  that  the  growtli  of  the  crops  on  the  edges  of  Plot  6, 
although  it  is  separated  from  5  and  7  by  strips  31/2  feet  in 
width  which  have  not  received  any  fertilizer  since  the  ex- 
periment began,  shows  plainly  the  influence  of  the  potash 
applied  to  the  neighboring  plots,  which  has  apparently  dif- 
fused through  the  intervening  3^  feet  strips,  and  is  now 
beginning  to  afiect  the  growth  of  the  crops  on  Plot  6.  Dur- 
ing the  past  season  there  has  been  a  little  fringe  of  clover 
on  each  edge  of  Plot  (5  ;  this,  however,  has  not  been  suffi- 
cient in  amount  to  materially  afTect  the  yield  on  this  plot, 
which,  as  will  be  seen,  showed  but  little  increase  in  the 
amount  of  rowen,  which  best  measures  the  proportion  of 
clover.  The  figures,  however,  for  this  plot  are  undoubtedly 
to  some  small  degree  misleading.  The  nitrate  and  the  dis- 
solved bone-black  alone  would  produce  little  or  no  clover; 
they  have,  however,  produced  a  fairly  large  crop  of  hay, 
about  equally  good  on  the  unlimed  and  limed  portions  of 
the  plot.  This  result  is  doubtless  to  be  ascribed  mainly  to 
the  efiect  of  nitrate  of  soda  in  stimulating  the  growth  of  the 
grasses. 

The  relatively  small  increase  on  the  limed  portion  of  Plot 
7,  where  nitrate  of  soda  and  muriate  of  potash  are  used 
together,  appears  to  be  due  to  the  fact  referred  to  in  my 
last  annual  report,  —  that,  where  these  two  fertilizers  are 
used  together,  soil  efi'ects  very  unfavorable  to  the  growth  of 
clover  follow.  It  is  believed  that,  to  correct  this  unfavorable 
in^uence  of  these  chemicals,  lime  must  be  used  in  very  large 
amounts. 

VI.  —  Special  Corn  Fertilizer  v.  Fertilizer  richer  in 

Potash. 
It  may  be  remembered  that  on  this  acre  we  are  endeavor- 
ing to  throw  light  upon  the  question  as  to  the  proper  com- 
position of  fertilizers  used  alone  for  the  corn  crop.  This 
experiment  began  in  1891.  The  crop  from  1891  to  189G 
inclusive  was  corn  ;  in  1897  and  1898  the  crop  was  mixed 
grass  and  clover;  in  1899  and  1900  it  was  corn;  in  1901 
and  1902,  grass  and  clover;  in  1903  and  1904,  corn.  A 
statement  of  the  results  to  date  Avill  be  found  in  preceding  an- 
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nual  reports.  The  object  in  view  is  to  test  tlie  question  as  to 
wliether  the  special  corn  fertilizers  ofl'ered  in  our  markets  are 
of  such  composition  as  is  best  suited  for  tlie  production  of 
corn  in  rotation  with  mixed  grass  and  clover.  The  field  used 
in  the  experiment  contains  one  acre,  and  is  divided  into  four 
equal  plots.  Plots  1  and  3  have  yearly  received  an  a})[)li- 
cation  of  mixed  fertilizers,  furnishing  the  same  amount  of 
nitrogen,  phosphoric  acid  and  potash  as  would  be  furnished 
by  1,800  pounds  of  fertilizer  of  the  composition  of  the  aver- 
age of  the  special  corn  fertilizers  analyzed  at  this  station. 
This  average  has  changed  but  little  during  recent  years,  and 
in  1899,  since  which  date  we,  have  made  no  change  in  the 
kinds  and  amounts  of  fertilizers  used,  was  as  follows  :  — 

Per  Cent. 
Nitrogen,  .........       2.37 

Phosphoric  acid,  .......      10.00 

Potash, 4.30 

The  various  fertilizers  offered  in  1899  differed  widely  in 
composition.  The  extent  of  the  variation  is  shown  in  the 
following  table  :  — 

Per  Cent. 

Nitrogen, 1.5-  3.7 

Phosphoric  acid, 9.0-13.0 

Potash, 1.5-  9.5 

The  fertilizers  used  on  i)lots  2  and  4  are  substantially  the 
same  in  kind  and  amount  as  recommended  in  Bulletin  No. 
58  for  corn  on  soils  poor  in  organic  matter.  The  essential 
difference  in  composition  between  the  fertilizer  mixtures  un- 
der comparison  is  that  that  used  on  plots  2  and  4  is  rielu^r 
in  potash  and  nmch  poorer  in  phosphoric  acid  than  the  mix- 
ture representing  the  average  market  corn  fertilizers.  The 
fertilizers  applied  to  the  several  plots  arc  shown  below  :  — 


Fertilizers  used. 


Nitvate  of  soiia, .'{o-O 

Dried  blood, .'iO-O 

Orv  jj^rouiid  lisli S7 

Acid  ])liosi)hate, 273.0 

Muriate  of  potasli, 37 


Plots  1  and  3 
(Pounds  Each). 


Plots  2  and  4 
(Pounds  Each). 


.')().  0 
•W.O 


142 


HATCH   EXPERIMENT   STATION. 


[Jan. 


The  crop  of  the  past  two  seasons  has  been  corn,  the  crop 
of  1903  being  the  first  to  follow  mixed  grass  and  clover, 
which  occupied  the  land  in  1901  and  1902.  The  season  of 
1904,  while  too  low  in  average  temperature  for  the  best 
growth  of  corn,  was  distinctly  more  favorable  to  the  crop 
than  1903.  The  following  tables  show  the  yields  on  the 
several  plots  and  the  averages  for  the  two  systems  of  ma- 
nuring :  — 

Yields  of  Corn,  1904. 


Plots. 


Good 
(Bushels). 


Soft 
(Bushels). 


Stover 
(I'ounds). 


Plot  1  (lesser  potash) ,  . 
Plot  2  (richer  in  potash) , 
Plot  3  (lesser  potash) ,  . 
Plot  4  (richer  in  potash) , 


59.25 
57.50 
57.75 
55.25 


7. 78 
9.33 
7.79 
13.56 


10,640 
9,208 
8,280 
9,660 


Average   Yields  per  Acre. 

Plots. 

Good 
(Bushels) . 

Soft 
(Bushels). 

Stover 
(Pounds). 

Plots  1  and  3  (lesser  potash) , 

Plots  2  and  4  (richer  in  potash) '       . 

58.50 
56.37 

7.78 
11.45 

9,460 
9,434 

It  will  be  seen  that  the  yields  under  the  two  systems  of 
fertilization  were  substantially  equal,  although  the  grain  on 
plots  1  and  3  was  better  ripened  than  on  the  other  plots. 
During  the  early  part  of  the  season  the  growth  of  the  corn 
on  plots  1  and  3  was  materially  better  than  on  plots  2  and  4  ; 
the  plants  showed  a  better  color  and  were  of  larger  size. 
This  difference  showed  itself  very  early  in  the  season.  On 
July  6,  it  was  judged  that  the  plants  on  plots  1  and  3  aver- 
aged one  and  one-half  times  the  height  of  the  plants  on  the 
other  plots,  and  the  difference  in  the  growth  on  that  date 
was  judged  to  be  considerably  less  than  at  an  earlier  period. 
As  the  season  advanced,  the  corn  on  plots  2  and  4  steadily 
gained  in  condition  and  size,  as  compared  with  that  on  plots 
1  and  3  ;  and  by  the  end  of  the  season,  as  the  harvest 
showed,  the  initial  superiority  on  plots  1  and  3  had  entirely 
disappeared.     At  present  we  are  not  in  a  position  to  state 
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to  what  cause  the  superior  growth  on  plots  1  and  3  early  in 
the  season  was  due  ;  but  it  appears  probable  that  the  cause 
was  the  stimulative  efiect  of  the  excess  of  phosphoric  acid, 
which,  as  has  been  repeatedly  shown,  when  used  in  liberal 
amounts  exercises  a  marked  eiiect  in  hastening  maturity. 

At  present  prices  for  fertilizer  materials,  the  fertilizers 
used  on  plots  1  and  3  cost,  laid  down  in  Amherst,  at  the  rate 
of  $19.25  per  acre  ;  those  used  on  plots  2  and  4  cost  at  the 
rate  of  $14.20  per  acre.  The  fertilizer  combination  richer 
in  potash,  therefore,  costs  a  little  more  than  $5  per  acre  less 
than  the  combination  representing  average  corn  fertilizers. 
It  is  significant  that  at  this  lower  cost  we  have  a  corn  crop 
equal  to  that  produced  at  the  higher  figure.  Last  year, 
when  the  corn  crop  on  all  plots  was  very  poor,  the  yield  on 
l)lots  1  and  3  was  distinctly  better  than  on  plots  2  and  4  ; 
but,  with  that  exception,  the  average  results  to  date  show 
corn  crops  substantially  equal  on  the  two  fertilizer  combina- 
tions, while  whenever  the  land  is  put  into  mixed  grass  and 
clover,  the  fertilizer  combination  richer  in  potash  gives  crops 
materially  larger  and  of  better  quality  than  the  combination 
richer  in  phosphoric  acid.  The  advantage  to  date,  there- 
fore, is  most  decidedly  in  favor  of  the  fertilizer  combination 
containing  the  more  potash ;  and  fertilizer  manufacturers 
are  urged  to  increase  the  proportion  of  this  element  in  corn 
fertilizers,  and  farmers  on  their  part  should  insist  on  such 
increase. 

VII.  —  Manure  Alone  v.  Manure  and  Potash. 
These  experiments,  which  have  for  their  object  to  show 
the  relative  value  as  indicated  by  crop  production  of  an 
average  a[)})lication  of  manure  used  alone,  as  compared  with 
a  smaller  application  of  manure  used  in  connection  with  a 
potash  salt,  were  begun  in  1890.  The  field  used  is  level, 
and  the  soil  of  comparatively  even  quality.  It  is  divided 
into  four  (|uarter-acre  plots.  The  crop  grown  during  the 
years  1890  to  1896,  1899  and  1900,  1903  and  during  the 
past  season,  has  been  corn.  In  1897  and  1898,  and  again 
in  1901  and  1902,  the  crop  was  mixed  grass  and  clover. 
Where  manure  is  used  alone,  it  is  ai)prK'd  ut  tlu^  rate  of  (5 


144 


HATCH   EXPERIMENT   STATION 


[Jan, 


cords  per  acre.  Wliere  manure  is  used  with  potash,  the 
rates  of  application  are  :  manure,  4  cords  ;  high-grade  sul- 
fate of  potash,  160  pounds  per  acre.  Manure  alone  is  applied 
to  plots  1  and  3 ;  the  lesser  quantity  of  manure  and  high- 
grade  sulfate  of  potash  to  plots  2  and  4.  Estimating  the 
manure  alone  as  costing  $5  per  cord,  applied  to  the  land,  the 
money  difference  in  the  cost  of  materials  applied  is  at  the  rate 
of  $5.30  per  acre,  the  manure  and  potash  costing  that  amount 
less  than  the  larger  quantity  of  manure  alone.  The  tables 
show  the  rates  of  yield  on  the  several  plots,  and  the  averages, 
under  the  two  systems  of  manuring. 

Yield  of  Corn,  1.904. 


Plots. 


Corn 
(Bushels). 


Stover 
(Pounds). 


Plot  1  (manure  alone), 
Plot  2  (manure  and  potash), 
Plot  3  (manure  alone), . 
Plot  4  (manure  and  potash). 


68.25 
66.25 
66.50 
58.25 


5,840 
5,280 
4,280 
4,840 


Average  Yields  jmr  Acre. 


Plots. 

Corn 
(Bushels). 

Stover 
(Poimds). 

Plots  1  and  3  (manure  alone) 

Plots  2  and  4  (manure  and  potash) 

.67.37 
62.25 

5,060 
r>,060 

The  averages  made  show  an  equal  amount  of  stover  pro- 
duced under  the  two  systems  of  manuring,  and  slightly  more 
than  5  bushels  of  corn  per  acre  less  on  the  combination  of 
manure  and  potash  than  on  the  larger  quantity  of  manure 
alone.  This  difference  in  yield  is  not  sufficient  to  pay  the 
added  cost  of  the  larger  quantity  of  manure  applied  to  plots 
1  and  3 ;  but,  since  manure  is  an  article  of  home  production 
on  most  farms  where  corn  is  grown,  not  much  importance 
would  be  attached  to  this  point  by  the  average  farmer.  The 
corn  crops  produced  under  the  two  systems  of  manuring 
previous  to  this  year  have  been  substantially  equal.  The 
inferiority  in  yield  this  year  is  of  consequence  only  on  Plot 
4  ;  and  it  is  suspected  that  accidental  variation  in  conditions 
determined  the  smaller  product  on  this  plot,  rather  than  the 
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difference  in  the  system  of  manuring.  We  know  that  the 
plants  in  the  field,  on  account  of  imperfect  germination  due 
to  the  unfavorable  weather  which  preceded  and  followed 
planting,  were  not  as  thick  as  is  desirable.  The  fact,  how- 
ever, that  the  yield  of  stover  on  Plot  4  is  greater  than  that 
on  Plot  3,  renders  it  exceedingly  doubtful  whether  the  cause 
of  the  relatively  small  yield  of  corn  on  Plot  4  was  the  greater 
proportion  of  unoccupied  space. 

VIII.  —  Experiment  in  Manuring  Grass  Land. 
The  report  which  is  to  be  made  concerning  results  in  this 
experiment  is  best  introduced  by  quoting  from  my  sixteenth 
annual  report :  — 

In  this  experiment,  which  has  continued  since  1893,  the  pur- 
pose is  to  test  a  system  of  using  manures  in  rotation  for  the 
production  of  grass.  The  area  used  in  the  experiment  is  about 
nine  acres.  It  is  divided  into  three  approximately  equal  plots. 
The  plan  is  to  apply  to  each  plot  one  year  barnyard  manure, 
the  next  year  wood  ashes,  and  the  third  year  fine  ground  bone 
and  muriate  of  potash.  As  we  have  three  plots,  the  system  of 
manuring  has  been  so  arranged  that  every  year  we  have  a  plot 
illustrating  the  results  of  each  of  the  applications  under  trial. 
The  rates  at  which  the  several  manures  are  employed  are  as 
follows:  barnyard  manure,  8  tons;  wood  ashes,  1  ton;  ground 
bone,  600  pounds  and  muriate  of  potash,  200  jiounds,  per 
acre.  The  manure  is  always  applied  in  the  fall,  ashes  and  the 
bone  and  potusli  in  early  spring. 

The  past  season  was  exceptionally  favorable  for  the  pro- 
duction of  a  heavy  yield  of  hay,  but  a  relative  deficiency  in 
rainfall  during  the  period  occupied  by  the  growth  of  the 
rowen  crop  was  doubtless  the  principal  reason  for  the  falling 
off  in  the  yield  of  rowen,  as  compared  with  that  produced  in 
the  season  of  1903.  The  yields  of  hay  and  rowen  and  the 
total  yields  for  each  system  of  manuring  were  at  the  follow- 
ing rates  per  acre  :  — 


Fertilizers  used. 


Barnyard  manure, 
Boneand  potasli, 
Wood  ashes,     . 


Hay 
(Pounds). 

7,0C8 
6,024 
4,8(>6 


Roweu 
(Pounds). 

2,147 

2,0S0 
2,(X!4 


Totals 
(Pounds). 

<t,21.'> 

8,0.->4 
<i,!»30 
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The  average  total  yield  of  the  entire  area  for  this  year  is 
8,050  pounds.  The  average  for  the  entire  period  during 
which  the  experiment  has  continued  (1893  to  1903  inclu- 
sive) is  6,597  pounds.  The  average  to  date  is  6,718  pounds. 
The  average  yield  when  top-dressed  with  manure  has  been 
7,026  pounds  ;  when  top-dressed  with  wood  ashes,  6,304 
pounds ;  when  top-dressed  with  bone  and  potash,  6,686 
pounds.  The  yields  for  the  past  year,  it  will  be  noticed, 
are  considerably  above  the  averages  for  the  entire  period. 

Different  Seed  3Iixtures  compared. 
In  my  last  annual  report^  will  be  found  a  description  of 
the  variation  in  the  seed  mixtures  used  on  different  portions 
of  two  plots  in  this  field  (1  and  2).  In  one  of  these  seed 
mixtures  timothy  is  the  most  prominent  species  ;  in  the 
other,  meadow  and  tall  Fescue  are  prominent ;  and  these 
different  mixtures  may  be  spoken  of  respectively  as  the 
timothy  mixture  and  the  Fescue  mixture.  The  timothy 
mixture  is  substantially  the  same  as  that  in  general  use 
among  farmers,  including  timothy,  red-top,  common  red 
clover  and  alsike  clover.  The  other  mixture  includes  small 
quantities  of  all  of  these  species,  and  in  addition  Kentucky 
blue-grass  and  the  two  Fescues  named.  In  my  last  report 
the  statement  is  made  that  it  is  believed  that  the  Fescues  will 
hold  the  ground  more  tenaciously  than  the  timothy.  The 
yields  last  year  were  materially  greater  on  the  portions  of 
the  plots  occupied  by  the  timothy  mixture.  The  rates  of 
yield  on  the  two  mixtures  for  the  past  season  are  as  fol- 
lows :  — 


Yield  per  Acre  (Pounds). 

Hay. 

Rowen. 

Plot  1,  Timothy  mixture 

Plot  1,  Fescue  mixture 

Plot  2,  Timothy  mixture 

Plot  2,  Fescue  mixture, 

6,229 
5,769 
5,541 
5,896 

2,101 
2,121 
2,129 
2,597 

The  differences  this  year  are  materially  less  than  last,  and 
on  Plot  2  the  Fescue  mixture  has  given  the  larger  yield. 

1  Sixteenth  annual  report.  Hatch  Experiment  Station,  pp.  145,  146. 
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The  timothy  haw  not  yet  been  displaced  by  other  species  to 
any  noticeable  extent,  but  the  poorer  showing  of  the  mix- 
ture in  which  it  is  prominent  this  year  as  compared  wdth 
last  possibly  indicates  that  the  belief  that  the  Fescue  mixture 
would  ultimately  prove  the  better  of  the  two  will  be  justified 
by  the  results  obtained. 

IX.  EXPERIJIENT    IN    THE    APPLICATION    OF    MaNUEE. 

This  experiment  is  designed  to  ascertain  whether  it  is 
economically  good  policy  to  spread  manure  during  the  late 
fall  and  winter,  and  allow  it  to  remain  on  the  surface  until 
spring  before  plowing  under.  This  system  in  our  experi- 
ment is  compared  with  the  plan  of  hauling  manure  to  the 
field  during  the  winter,  and  putting  it  into  large  heaps.  To 
insure  even  quality  of  the  manure  used  in  the  two  S3^stems, 
it  is  our  practice  to  manure  two  plots  at  one  time,  putting 
the  loads  of  manure  as  hauled  to  the  field  alternateh^  upon 
the  two,  in  the  one  case  spreading,  but  in  the  other  putting 
a  sufficient  number  of  loads  to  provide  for  the  entire  plot 
into  one  large  heap.  We  are  using  in  this  experiment  five 
large  plots,  each  of  which  is  subdivided  into  two  subplots. 
For  one  of  these  subplots  the  manure  is  spread  when  hauled 
out,  for  the  other  it  is  put  into  a  large  heap.  The  area  of 
these  subplots  is  about  one  c^uarter  of  an  acre,  and  to  each 
the  amount  of  manure  applied  is  11,096  pounds.  The 
manure  from  well-fed  milch  cows  is  used  upon  eight  sub- 
plots, and  horse  manure  on  two.  The  manure  used  in  this 
experiment  is  applied  at  difierent  dates  during  the  winter, 
our  practice  being  to  allow  the  manure  to  accumulate  in 
the  pits  from  which  it  is  taken  until  there  is  a  sufficient 
quantity  for  at  least  two  subplots.  The  condition  of  the  soil 
at  the  time  of  application  and  the  nature  of  the  weather 
which  follows  must  necessarily  differ  in  the  different  experi- 
ments ;  and  these  difierences,  together  with  the  diflereiu-c  in 
the  dates  of  application  above  referred  to,  no  doubt  in  a 
measure  account  for  the  variation  in  the  results  of  the  two 
systems  noticed  on  the  different  plots. 

The  crop  in  this  field  last  year  was  soy  beans.  After  the 
beans  were  harvested,  winter  rye  was  sown  as  a  cover  crop. 
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The  date  of  .sowing  was  necessarily  late,  and  the  rye  went 
into  the  winter  very  small.  There  was  no  injury,  however, 
from  winter-killing,  and  at  the  date  of  plowing  last  spring. 
May  14,  this  crop  had  made  considerable  growth.  The  crop 
of  the  past  season  was  a  mixed  growth  of  Sibley's  Pride  of 
the  North  corn  and  Medium  Green  soy  beans  for  ensilage. 
The  corn,  on  account  of  seasonal  peculiarities  several  times 
alluded  to  in  this  report,  germinated  somewhat  imperfectly, 
and  there  was  some  damage  due  to  pulling  of  the  young 
plants  by  crows.  The  proportion  of  corn  to  beans,  there- 
fore, was  somewhat  lower  than  is  desirable.  The  date  of 
planting  was  June  13  and  14,  the  work  having  been  impos- 
sible earlier,  on  account  of  the  wet  condition  of  the  soil. 
Taking  into  consideration  the  condition  of  the  soil  at  the 
time  of  planting  and  the  relatively  low  temperature  of  the 
summer,  the  crop  was  fairly  satisfactory ;  but  it  was  un- 
doubtedly unfavorably  affected  in  places  because  of  faulty 
soil  conditions.  It  was  judged  that  these  conditions  most 
seriously  aftected  the  several  pairs  of  plots  directly  compared 
in  the  following  table  as  follows  :  in  Plot  1,  on  the  south 
half;  in  Plot  2,  on  the  north  half;  in  Plot  3,  on  the  south 
half;  in  Plot  4,  on  the  south  half;  and  in  Plot  5,  on  the 
south  half.  These  facts  should  be  kept  in  mind  in  interpret- 
ing the  results.  The  rates  of  yield  per  acre  and  the  relative 
standing  of  the  several  plots  are  shown  in  the  following 
table  :  — 
Actual  and  Relative  Yields  of  Green  Forage.  —  Corn  and  Soy  Beans. 


Plot  1, 
Plot  2, 
Plot  3, 
Plot  4, 
Plot  5, 


Actual  Yields  (Rates 
PER  Acre,  Pounds). 


North  Half,    South  Half, 

Winter  Spring 

Application. '  Application. 


26,622 
20,i>4S 
15,37.') 
22,167 
22,959 


24,.')49 
22,062 
20,007 
20,595 
22,325 


Relative  Yields 
(Per  Cent.). 


North  Half, 

W^inter 
Application. 


100 
100 
100 
100 
100 


South  Half, 

Spring 
Application. 


92.2 
107.4 
130.1 
92.9 
97.2 


Attention   is   called   to  the  fact  that  the  differences  this 
year,  with  one  exception,  are  not  very  large,  and  that  with 
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the  single  exception  alluded  to  it  is  the  half-plot  on  which 
the  soil  conditions  were  least  favorable  which  gives  the 
smaller  yield.  The  winter  of  1903  and  1904  must  be  re- 
garded as  having  been  on  the  whole  favorable  to  winter 
application.  The  ground,  it  is  true,  was  deeply  frozen  be- 
fore the  coming  of  snow,  but  the  winter  was  severely  and 
continuously  cold.  There  was  a  noticeable  absence  of  win- 
ter rains  and  thaws,  during  which  water  washes  in  large 
quantities  over  the  surface.  In  estimating  the  significance 
of  the  result,  it  must  be  kept  in  mind  that  it  costs  more  to 
put  manure  first  into  a  large  heap  and  then  in  spring  to  take 
it  from  this  heap  and  spread  it,  than  it  does  to  spread  during 
the  winter  at  the  time  the  manure  is  hauled  from  the  stable. 
The  money  difference  in  the  cost  of  handling  manure  in  the 
two  ways,  as  shown  by  our  experience,  amounts  to  about 
$4.80  per  acre.  The  difference  in  the  value  of  the  crops  in 
favor  of  spring  application  is  scarcely  sufficient  to  cover 
this  added  cost,  even  on  Plot  3,  where  such  difference  was 
greatest ;  and,  although  the  unfavorable  soil  conditions  above 
referred  to  doubtless  lowered  the  product  on  that  special 
plot  where  the  manure  was  applied  in  the  spring  in  three 
instances,  plots  1,  4  and  5,  it  seems  highly  improbable  that, 
even  with  equality  of  conditions,  the  gain  from  spring  appli- 
cation on  these  plots  would  have  given  a  degree  of  superi- 
ority sufficient  to  cover  the  added  cost. 

Previous  reports  have  tended  to  show  spring  application 
to  be  advisable  on  this  field,  which  has  a  considei'able  slope  ; 
and  so  I  still  believe  it  will  in  the  long  run  prove  to  be. 
The  exceptional  character  of  the  winter  of  1903  and  1904  is 
a  sufficient  explanation  of  the  difference  in  average  results. 

X. — Nitrate  of  Soda  for  Rowen. 
This  experiment  is  an  effort  to  determine  whether  an 
application  of  nitrate  of  soda  after  the  harvesting  of  the 
first  crop  Avill  give  an  increase  in  rowen  sufficient  to  cover 
the  cost.  The  field  where  the  experiment  has  been  a  num- 
ber of  times  repeated  is  a  mixed  timothy  and  clover  sod. 
It  is  divided  into  eight  plots  of  like  area,  these  plots  being 
numbered  1  to  8  and  each  includiuir  about  three-eiirhths  of 
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an  acre.  Nitrate  of  soda  at  the  rate  of  150  pounds  per  acre 
is  applied  to  plots  2  and  4,  while  the  application  on  Plot  6 
is  200  pounds,  and  on  Plot  8  250  pounds.  To  the  remain- 
ing plots  no  nitrate  is  applied.  The  first  crop  of  hay  in 
this  field  was  housed  on  July  14.  The  rate  of  yield  was 
6,314  pounds  per  acre.  When  this  experiment  has  been 
tried  in  previous  years,  it  has  been  found  a  matter  of  con- 
siderable difficulty  to  spread  the  relatively  small  amounts  of 
nitrate  of  soda  used  evenly  ;  and,  as  a  means  of  obviating 
this  difficulty,  the  nitrate  used  on  each  plot  during  the  past 
season  was  mixed  with  basic  slas^  meal.  The  amount  of  slao- 
meal  applied  was  137^/2  pounds  per  plot,  and  the  slag  meal 
was  applied  to  the  plots  receiving  no  nitrate  as  well  as  to 
the  others,  and  on  all  in  equal  amounts.  The  mixture  of 
slag  and  nitrate  remained  dry,  and  its  even  application  was 
relatively  easy.  At  the  rates  used,  the  nitrate  and  slag 
were  mixed  in  proportions  varjdng  from  about  one  nitrate 
to  three  slag  to  about  one  nitrate  to  two  slag.  Even  wnth 
the  higher  proportions  of  nitrate  to  slag,  the  mixture  re- 
mained dry  and  in  convenient  form  for  application.  The 
rates  of  yields  on  the  several  plots  are  shown  in  the  follow- 
in  »■  table  :  — 


Nitrate  of  Soda  for  Roicen.  —  Yields  per  Acre  (^Pounds') . 

[Basic  slag  meal  at  the  rate  of  1371,^  pounds  per  plot.] 


Plots. 


Nitrate  used  (Rates  pek  Acre). 


Yield. 


Plot  1,  . 

Plot  2,  . 

Plot  3,  . 

Plot  4.  . 

Plot  5,  . 

Plot  6,  . 

Plot  7,  . 

Plot  8,  . 


No  nitrate 

Nitrate  of  soda,  150  pounds, 
No  nitrate,  .... 
Nitrate  of  soda,  150  pounds, 
No  nitrate,  .... 
Nitrate  of  soda,  200  pounds, 

No  nitrate 

Nitrate  of  soda,  250  pounds, 


716 
1,341 

990 
1,432 

853 
1,234 
1,021 
1,932 


In  the  effort  to  determine  whether  the  application  of 
nitrate  is  profitable,  the  yield  wherever  it  has  been  applied 
has  been  compared  either  with  the  yield  of  the  nearest  plot, 
or,  in  cases  where  it  is  possible,  with  the  average  yield  of 
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the  two  i)lots  between  which  the  plot  under  consideration 
lies  to  which  no  nitrate  was  applied.  On  this  basis,  the 
average  increase  due  to  application  of  150  pounds  of  nitrate 
of  soda  was  499  pounds ;  the  use  of  200  pounds  of  nitrate 
of  soda  gave  an  apparent  increase  of  297  pounds;  while 
the  application  of  250  pounds  of  nitrate  of  soda  gave  an 
apparent  increase  of  911  pounds.  The  weather  during  the 
period  of  growth  of  the  rowen  crop  was  too  dry  for  the 
best  results.  At  the  rates  of  increase  shown,  the  applica- 
tion would  be  hardly  profitable. 

XI.  —  Variety  Test,  Potatoes. 
During  the  past  season  we  have  carried  out  the  second 
year's  trial  of  forty-nine  different  varieties  of  potatoes, 
including  practically  all  of  those  of  recent  origin  advertised 
in  prominent  seed  catalogues  up  to  the  spring  of  1903,  as 
well  as  two  or  three  old  standard  sorts  for  comparison.  The 
seed  used  this  year  was  grown  from  the  original  stock  of 
each  of  the  varieties  on  our  own  grounds  in  tlie  season  of 
1903.  The  seed  of  all  varieties  was  carefully  preserved 
during  the  winter  under  precisely  similar  conditions.  In 
preparation  for  planting,  the  tubers  were  treated  with  for- 
malin for  prevention  of  scab,  in  the  customary  manner. 
After  removal  from  the  formalin  solution,  they  were  spread 
in  a  thin  layer  in  an  airy  room  April  30,  where  they  were 
allowed  to  lie  until  tlie  17th  of  May,  when  the  tubers  were 
cut  into  pieces  of  al)out  two  or  three  eyes  each,  and  planted. 
The  soil  used  in  this  experiment  is  a  medium  loam.  It  pro- 
duced a' corn  crop  in  the  season  of  1903,  and  mixed  grass 
and  clover  seeds  were  sown  in  the  standing  corn.  Neither 
grass  nor  clover  had  made  much  growth  when  the  field  was 
plowed  on  May  3  in  preparation  for  the  potatoes.  The  field 
received  an  application  of  barnyard  maimre  at  the  rate  of 
4V^  cords  per  acre,  and  fertilizers  at  the  following  rates  :  — 

Pounds. 
Nitrate  of  soda,  .         .         .         .         .         .         .         .175 

Dried  blood, 225 

Acid  phosphate,  ........       G25 

Dry  trroiind  fisli,  .......       400 

Iligh-j^ratle  sulfates  of  ])otasli,        .....       350 
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Beth  manure  and  fertilizers  were  spread  evenly  after  plow- 
ing, and  harrowed  in.  The  varieties  grown  and  the  rate  of 
yield  of  each  are  shown  in  the  following  table  :  — 

Variety  Test  Potatoes.  —  Rates  of  Yield  i^er  Acre. 


Variety. 


Merchantable 
(Bushels). 


Admiral  Foote,  .... 
Beauty  of  Hebron  (home  grown) 
Beauty  of  Hebron  (Maine  seed), 

Clinton 

Crine'B  Lightning,  .  .  .  . 
Daughter  of  Early  Rose,       .       . 

Daybreak 

Early  May, 

Early  Nancy 

Early  Norwood,      .       .       .       . 

Early  Rose 

Ensign  Bagley,        .        .        .        . 
Eureka  Extra  Early,     . 
Extra  Early  Pioneer,     .        . 
Extra  Early  White  Rose, 
Gem  of  Aroostook,         .       .       . 

Governor  Yates 

Great  Divide, 

Hamilton's  Early,  .       .       .       . 

I.  X.  L. 

John  Bull 

Junior  Pride, 

Kaiser  Krone, 

King  of  Michigan,  .        .        .        . 

King  of  Ohio 

Market  Prize,  .        .        .        .        . 

Maxima, 

Million  Dollar 

Mills'  New  Rose  Beauty, 

Milwaukee, 

New  Early  Wisconsin,  . 

New  Surprise, 

1904,    

Nome, 

Nott's  Peachblow 


208 

204 

167 

104 

210 

221 

167 

161 

225 

215 

256 

192 

196 

204 

294 

248 

259 

273 

225 

256 

217  * 

171 

154 

197 

125 

256 

263 

225 

263 

165 

183 

204 

263 

204 

192 
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Variety  Test  Potatoes. — Rates  of  Yield  per  Acre  —  Concluded. 


Variety. 


Merchantable 
(Bushels). 


Small 
(Bushels). 


Pat's  Choice,    . 

reek's  Early,  . 

Prince  Henry, 

Red  River  Triumph, 

Red  River  White  Ohio, 

Sensation, 

Simmon's  Model,     . 

Snowflake,  Jr., 

Steuben,    . 

Sweet  Home,    . 

Van  Oruam's  Earliest, 

Voruehm, 

White  Ohio,      . 


217 
223 
206 
208 
156 
248 
319 
252 
268 
140 
197 
185 
146 


The  growth  of  practically  all  varieties  was  normal  and 
healthy.  The  vines  were  sprayed  twice  with  Bordeaux 
mixture  for  prevention  of  blight  and  rot.  The  treatment 
was  successful,  and  the  yield  of  most  varieties  was  good. 
One  variety,  Simmon's  Model,  gave  a  yield  exceeding  300 
bushels  per  acre.  The  smallest  yield  is  that  given  by  the 
Clinton,  — 104  bushels  of  merchantable  tubers  per  acre. 
Six  varieties,  mentioned  in  the  order  of  their  productive- 
ness, gave  jnelds  of  merchantable  tubers  at  rates  between 
260  and  300  bushels  per  acre,  viz.  :  Extra  Early  White 
Eose,  Great  Divide,  Steuben,  Maxima,  1904,  Mills'  New 
Rose  Beauty.  The  Beauty  of  Hebron,  which  in  previous 
variety  tests  has  given  yields  almost  as  large  as  any  under 
trial,  takes  a  lower  rank  as  the  result  of  the  test  of  last 
season. 

XII.  —  Poultry  Experiments. 

The  poultry  experiments  of  the  past  season  have  followed 
along  precisel}^  similar  lines  to  those  followed  last  year. 
We  are  making  an  effort  to  throw  light  on  the  question  as  to 
the  proper  selection  of  feeds  for  laying  fowls. 

1.  In  the  experiment  comparing  wheat  with  corn,  animal 
meal  being  the  source  of  the  animal  food  used,  the  following 
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results  were  obtained  :  for  the  first  period,  February  3  to 
May  17,  the  wheat  ration  produced  eggs  at  the  average  rate 
of  .4333  per  hen  day  ;  the  corn  ration  at  the  rate  of  .3837 
per  hen  day ;  in  other  words,  100  hens  would  have  laid  per 
day  on  the  wheat  ration  431/3  eggs,  and  on  the  corn  ration 
practically  381^  eggs  per  day.  For  the  second  period,  May 
17  to  September  30,  the  wheat  ration  produced  an  average 
of  .1911  eggs  per  hen  day,  the  corn  ration  .2067  eggs  per 
hen  day  ;  or,  in  other  words,  100  hens  would  have  laid  on 
the  wheat  ration  about  lOl/^o  eggs  and  on  the  corn  ration 
20%  eggs  per  day.  The  average  food  cost  per  egg  pro- 
duced was  for  the  wheat  ration  .611  cents,  for  the  corn 
ration  .505  cents  for  the  first  period;  while  for  the  second 
period  the  cost  per  egg  on  the  wheat  ration  was  1.657  cents, 
and  on  the  corn  ration  1.315  cents.  The  otoss  cost  of  the 
food  on  the  wheat  ration  varied  from  about  .24  to  .30  cents 
per  day  for  each  fowl,  while  on  the  corn  ration  the  cost 
varied  from  about  .17l/'2  to  about  .26  cents  per  day.  The 
yield  of  eggs  during  the  second  period  was  very  small.  The 
small  average  product  is  to  be  attributed  largely  to  the  fact 
that  the  period  was  continued  beyond  the  date  when  the  hens 
began  to  molt.  The  20  hens  on  the  wheat  ration  laid  only 
82  eggs  during  the  last  two  months  of  the  experiment,  while 
those  on  the  corn  ration  laid  only  158  eggs  during  the  same 
time. 

2.  In  the  experiment  comparing  wheat  with  corn,  with 
milk  albumin  as  the  source  of  animal  food  and  with  corn  oil 
added  as  a  source  of  fat,  the  egg  product  was  as  follows  :  for 
the  first  period,  February  3  to  May  17,  the  wheat  ration  pro- 
duced eggs  at  the  average  rate  of  .463  eggs  per  hen  day,  the 
corn  ration  .4324  eggs  per  hen  day  ;  or,  in  other  words,  100 
hens  would  have  laid  on  the  wheat  ration  practically  46% 
eggs  per  day,  and  on  the  corn  ration  431^4  eggs  per  day. 
For  the  second  period  the  wheat  ration  gave  an  average  of 
.3109  eggs  per  hen  day,  the  corn  ration  .3017  eggs  per  hen 
day ;  or,  in  other  words,  respectively  for  the  wheat  ration 
an  average  of  31  eggs  per  100  hens  daily,  and  for  the  corn 
an  average  of  30%  eggs.  The  food  cost  of  the  eggs  in  this 
experiment  was  as  follows  :  for  the  wheat  ration  during  the 
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first  period  .5471  cents  per  egg,  for  the  second  period  1.340B 
cents  ;  for  the  corn  ration  tlie  figures  were  for  the  first  period 
.3932  cents  per  egg,  and  for  the  second  .918  cents.  Tlie 
cost  of  feedino'  tlie  hens  was  :  for  the  wheat  ration  dui'lno^ 
the  first  period  at  the  rate  of  .227  cents  per  day,  for  the 
second  period,  .39  cents ;  for  the  corn  ration  the  cost  of 
food  for  the  fii'st  period  was  .155  cents  per  hen  daily,  for 
the  second  period  .263  cents.  The  egg  yield  in  this  as  in 
the  other  experiment  is  very  low  for  the  second  period.  The 
causes  are  similar  to  those  which  have  been  pointed  out 
under  1. 

3.  In  the  experiment  comparing  Avheat  with  rice,  and  with 
milk  albumin  as  the  source  of  animal  food,  the  results  have 
been  as  follows  :  for  the  first  period  the  egg  production  was  : 
for  the  wheat  ration  .3813  per  hen  day,  for  the  rice  ration 
.4077  ;  or,  in  other  words,  from  100  hens  daily  respectively 
about  38%  and  40%  eggs  per  day.  For  the  second  period 
the  averages  were  on  the  wheat  ration  .2244  eggs  per  hen 
day,  and  on  the  rice  ration  .3018  eggs  per  hen  day  ;  or  from 
100  liens  daily  respectively  nearly  22%  and  a  little  more 
than  30%  eggs  per  day.  The  food  cost  of  the  eggs  has 
been  as  follows  :  for  the  wheat  ration  for  the  first  period 
.6976  cents,  for  the  second  period  1.59  cents  ;  for  tlie  rice 
ration  for  the  first  period  1.1863  cents,  for  the  second  period 
2,379  cents.  The  cost  of  keeping  the  hens  has  been  as  fol- 
lows :  for  the  wheat  ration  during  the  first  period  .2414 
cents  per  hen  daily,  for  the  second  period  .34  cents  ;  for  the 
rice  ration  for  tlie  first  period  .4442  cents  per  hen  daily,  and 
for  the  second  period  .7003  cents. 

The  ration  including  rice  this  year  as  last  has  given  one 
of  the  most  satisfactory  egg  products  obtained.  The  high 
cost  of  this  food  at  the  present  time  seems  to  preclude  its 
becoming  a  question  of  much  practical  im})ortancc  whether 
rice  is  well  or  ill  suited  as  a  food  for  egg  production.  We 
have  introduced  it  in  our  experiments  as  a  means  of  testing 
the  question  as  to  whether  fat  is  an  important  constituent  in 
the  food  for  laying  hens,  rice  being  lower  in  fat  than  an}' 
other  grain  we  can  obtain.  The  large  egg  product  where 
lice  is  prominent  among  the  foods  used  seems  to  indicate 
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that  fat  is  less  important  than  has  been  judged  as  the  result 
of  some  of  our  earlier  experiments.  Among  the  various 
grains,  cleaned  rice,  as  put  upon  our  markets,  contains  least 
fiber,  and  rice  is  known  to  be  the  most  digestible  of  all  the 
grains.  It  is  perhaps  these  pecularities  of  this  grain  which 
account  for  its  apparent  good  effect  on  the  egg  product. 

The  nutritive  ratios  in  the  food  combinations  used  in  the 
different  experiments  of  the  past  year  have  been  as  follows  :  — 

For  the  rations  where  wheat  is  compared  with  corn  with 
animal  meal  as  the  source  of  animal  food  :  for  the  wheat 
ration,  1  :  4.46  ;  for  the  corn  ration,  1  :  6.42. 

For  the  experiment  in  which  wheat  is  compared  with  corn, 
milk  albumin  beino;  the  source  of  animal  food  :  for  the  wheat 
ration,  1  :  4.43  ;  for  the  corn  ration,  1  :  6.18. 

In  the  experiment  in  which  wheat  and  rice  have  been 
compared  :  for  the  wheat  ration,  1  :  4.35  ;  for  the  rice  ration, 
1:6.2. 

Our  experiments  throw  relatively  little  light  upon  the 
question  as  to  the  proper  nutritive  ratio  in  feeding  for  eggs. 
The  factors  affecting  the  Q.gg  yield  must  be  numerous,  and 
others  than  the  question  of  the  nutritive  ratio  in  tlie  foods 
e;iven  to  the  fowls  must  often  determine  the  results.  The 
fact  that  we  have  the  most  satisfactory  egg  yield  obtained 
during  the  past  year  on  the  rice  ration,  with  a  nutritive  ratio 
of  1  :  6.20,  does  not  at  least  seem  to  support  the  opinion  that 
the  nutritive  ratio  in  feedino-  for  esss  should  be  narrow. 
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EEPOKT   OF   THE   HORTICULTURISTS. 


F.    A.    WAUGH;    GEO.    O.    GREENE,    ASSISTANT. 


The  work  of  this  division  has  followed  the  plans  outlined 
in  the  reports  of  1902  and  1903.  The  following  subjects 
are  read}^  for  discussion,  and  reports  are  made  herewith  :  — 

I.     Eeport  on  plums. 
II.     Experiments  in  pruning  peach  trees. 
III.     Growing  chrysanthemums  for  a  retail  trade. 

Eeport  on  Plums. 
The  horticultural  department  has  a  fairly  large  collection 
of  plums.  A  number  of  these  are  represented  by  several 
trees  each,  enough  to  determine  their  commercial  quality. 
The  plum  crop  of  1904  was  unusually  good  ;  it  Avas  abundant 
in  quantity,  and  generally  of  good  quality.  This  was  true 
of  all  classes  of  plums,  pra(^tically  every  variety  on  the 
grounds  bearing  a  normal  crop.  This  furnished  an  excellent 
opportunity  for  making  observations  on  the  different  vari- 
eties. The  notes  follow  below.  It  has  been  thought  best 
to  omit  any  extended  description  of  these  varieties  for  the 
present.  This  form  of  report  is  justified  by  the  fact  that 
nearly  all  the  varieties  mentioned  are  old  and  well-known 
sorts.  The  notes  this  year  arc  valuable  chiefly  in  showing 
the  behavior  of  these  well-known  varieties  in  this  particular 
locality.  The  problem  of  local  adaption  of  varieties  is  now- 
adays considered  to  be  one  of  the  most  important  in  horti- 
culture, and  in  no  class  of  fruits  or  veo-etables  are  these  local 
adaptations  more  complicated  than  with  plums.  The  vari- 
eties below  are  classified  as  nearly  as  possible  into  the  more 
commonly  accepted  pomological  groups. 
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DOMESTICAS, 

Age7i  {Prune  cTAgen).  — Tree  unhealthy  and  a  iioor  grower, 
moderately  productive,  an  irregular  cropper;  fruit  very  good, 
but  not  so  bright  nor  large  as  in  some  localities. 

Bradshmv.  —  This  is  one  of  the  best  plums  of  its  class,  and, 
indeed,  one  of  the  best  market  and  home-use  plums  of  any 
class  on  our  grounds.  We  have  about  twenty  young  trees  in 
bearing  which  gave  a  good  crop  in  1904.  The  tree  is  a  strong 
somewhat  upright  grower,  does  not  come  early  into  bearing, 
but  bears  well  after  reaching  an  age  of  eight  to  ten  years.  The 
fruit  buds  do  not  seem  to  be  tender  here,  as  they  are  in  some 
localities.  The  fruit  is  large,  smooth,  bright  and  of  excellent 
quality. 

Bryanstone.  —  Tree  an  irregular  and  slow  grower,  late  and 
irregular  in  bearing;  not  reliable.  Fruit  small  to  medium  in 
size ;  of  good  quality. 

Glyman.  —  Eepresented  only  by  a  single  specimen,  which 
bears  sparsely  and  does  not  seem  to  be  of  any  value. 

Dame  Auherf  (Yellow  Egg,  Magnum  Bonuni). — Tree  rather 
upright  in  growth,  fairly  strong  and  hardy,  but  does  not  bear 
heavily.     Fruit  large  and  fine,  but  very  subject  to  rot. 

Damsons.  — Several  varieties  of  Damsons  are  included  in  our 
collection,  among  which  the  French  Damson  seems  to  be  the 
best;  this  bears  fairly  well,  but  by  no  means  as  abundantly  as 
in  some  sections. 

Diamond.  —  A  fairly  strong,  healthy  tree,  coming  late  into 
bearing,  and  yielding  uncertain  crops  here. 

Englebert  {Prince  Englehert). — Tree  upright,  strong  and 
hardy ;  does  not  come  early  into  bearing,  but  yields  good  crops 
after  reaching  ten  years  of  age.  Fruit  of  medium  size  and  fair 
quality. 

Fellenlurg  {Italian  Prune).  —  Tree  round-topped,  bushy, 
with  spreading  irregular  branches;  does  not  bear  until  eight  or 
ten  years  of  age,  and  then  not  very  heavily.  Fruit  of  good 
quality.  This  variety  does  not  rank  so  highly  as  a  market  plum 
as  in  western  New  York  or  Michigan. 

Field.  —  Tree  seems  to  be  not  very  strong  and  healthy,  but 
bears  fairly  well.  Fruit  of  excellent  quality.  This  is  a  promis- 
ing, medium  early  plum. 

Giant  Prune.  —  Our  trees  are  young  and  poor,  and  have 
borne  only  a  few  samj^les.  The  fruit  is  large  and  attractive. 
This  variety  is  worthy  of  further  test. 
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Gueii.  —  Tree  rather  a  bushy  grower ;  fairly  productive. 
Fruit  small,  sour ;  not  of  the  best  quality. 

Hand.  —  Tree  a  large,  strong  grower ;  shapely ;  notably  unpro- 
ductive. Fruit  large,  fine,  showy.  This  variety  is  certainly  not 
worth  planting,  the  objection  being  its  unproductive  character. 

Lincoln.  —  Tree  not  very  strong  or  sound,  and  fruit  not  of 
very  good  quality.  Not  to  be  recommended,  on  the  basis  of  our 
experience. 

McLaughlin.  — Tree  unhealthy  and  a  poor  grower;  not  bear- 
ing very  heavily.  Fruit  not  so  smooth  and  highly  colored  as 
in  some  sections,  but  still  of  very  fine  quality.  In  spite  of  its 
imperfections  of  tree,  this  variety  is  worth  growing  on  account 
of  its  high  quality;  it  would  not  be  profitable  in  a  market 
orchard. 

Moore's  Arctic.  —  Tree  vigorous,  upright,  strong,  hardy;  pro- 
ductive, and  coming  fairly  early  into  bearing.  Fruit  small; 
rather  poor  quality. 

Peter'' s  Yelloio  Gage.  —  Tree  not  very  vigorous  or  hardy ;  a 
slow  grower.     Fruit  small,  and  not  very  good  for  this  variety. 

Pond.  —  Tree  large,  strong  grower ;  fairly  productive.  Fruit 
large  and  excellent,  but  very  much  subject  to  rot,  and  unprofit- 
able on  that  account. 

Quachenhos. — A  very  good,  medium-sized  tree,  fairly  pro- 
ductive. Fruit  medium  size ;  clean  and  fair  quality  for  one  of 
the  small  blue  plums.  This  is  probably  the  best  of  the  so-called 
blue  plums,  with  possibly  the  exception  of  Englebert. 

Peine  Claude.  —  Tree  an  irregular  grower ;  not  very  vigorous, 
and  only  moderately  productive.  Fruit  medium  size  and  quality 
for  this  variety;  considerably  subject  to  rot.  This  takes  the 
place  of  the  old-fashioned  Green  Gage,  being  a  larger,  better 
and  later  variety.  It  is  a  very  fine  plum  for  canning,  but  could 
not  be  profitably  grown  for  the  market  in  this  locality. 

Saratoga.  —  Our  single  tree  of  this  variety  is  small,  and  not 
very  productive;  unpromising. 

Smith'' s  Orleans.  —  Tree  moderate  size,  somewhat  irregular 
in  growth ;  moderately  productive.  Fruit  not  so  large  or  fine 
as  it  should  be  in  this  variety. 

Tragedy.  — AV'e  have  only  one  tree  of  this  variety,  just  coming 
into  bearing ;  jn^omising. 

Victoria.  — Tree  moderately  large;  irregular  in  growth ;  mod- 
erately productive.  Fruit  of  medium  size  and  excellent  quality ; 
somewhat  subject  to  rot. 

Washington.  — In  almost  all  respects  like  Hand,  which  see. 
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Japanese  Varieties. 

Ahundance. — Tree  upright,  early  bearing;  very  much  sub- 
ject to  disease.  This  is  probably  one  of  the  poorest  trees  to 
be  found  amongst  the  Japanese  plums.  Fruit  of  good  size 
and  good  quality ;  somewhat  subject  to  rot ;  very  apt  to  be 
eaten  by  birds.  AYe  would  entirely  discard  this  variety  as  a 
commercial  plum,  on  the  basis  of  our  experience,  and  could 
not  recommend  it  highly  for  planting  for  home  use.  This 
experience  we  are  aware  is  different  from  that  of  some  other 
jjlum  growers  in  New  England. 

Burhanh.  —  Tree  vigorous,  spreading,  hardy ;  comes  early 
into  bearing,  and  is  very  productive.  Fruit  medium  to  large, 
good  quality;  less  subject  to  rot  than  most  plums.  This  is  the 
most  profitable  and  productive  market  plum  on  our  grounds. 

Cliahot.  —  Tree  upright,  vase  form ;  hardy,  prolific.  Fruit 
medium  size,  round  red;  fair  quality.  This  is  an  excellent 
market  plum,  medium  to  late  in  season. 

Geoi-geson.  —  Tree  spreading,  rather  large  growing,  vigorous 
and  hardy;  fairly  prolific.  Fruit  large,  yellow;  good  quality. 
This  is  an  excellent  canning  plum,  and  worth  growing  in  this 
section,  although  it  does  not  sell  well  in  the  markets  on  account 
of  its  yellow  color. 

Hale.  —  Tree  upright,  very  vigorous  grower ;  somewhat  sub- 
ject to  winter-killing ;  coming  rather  late  into  bearing,  never 
bearing  abundantly.  Fruit  medium  size,  round;  excellent 
quality.  According  to  our  experience,  this  variety  is  not  worth 
planting  in  this  section. 

October  Purple. — Tree  vigorous,  upright,  and  very  strong 
grower;  somewhat  subject  to  winter-killing;  coming  late  into 
bearing,  but  giving  moderate  crops  after  reaching  an  age  of 
seven  or  eight  years.  Fruit  medium  size,  rather  dull  color; 
good  quality.  The  variety  does  not  seem  to  be  of  any  si)ecial 
value  in  this  section. 

Paragon.  —  SomeAvhat  like  Chabot,  but  of  no  special  value. 

Red  June. — Tree  spreading,  vase  form;  vigorous  and  rela- 
tively hardy.  The  fruit  buds  on  this  variety  are  less  hardy 
than  on  Burbank,  however,  sometimes  being  killed  while  Bur- 
bank  survives.  Trees  bear  early  and  abundantly.  The  fruit 
is  one  of  the  first  to  come  into  the  market,  and,  tliough  of 
second  quality,  usually  brings  a  fair  price.  This  is  proved  to 
be  a  profitable  plum  with  us.  * 


1905.]  PUBLIC   DOCUMENT  — No.   33.  161 

Safsuma.  —  Tree  upright,  spreading,  moderate  grower;  not 
very  hardy,  bearing  rather  sparsely.  Fruit  usually  small  with 
us ;  of  indifferent  quality.  Although  this  variety  succeeds  in 
other  localities  in  the  Connecticut  valley,  it  is  of  no  value  here. 

Hybrid  Varieties. 

Apple.  —  Tree  very  vigorous,  sprawling  grower ;  hardy,  com- 
ing fairly  early  into  bearing.  Fruit  medium  large,  round ;  dark 
red  with  red  flesh.  On  our  grounds  this  variety  promises  to 
take  the  jAace  of  Satsuma,  to  which  it  seems  to  be  superior  in 
most  respects. 

Compass  Cherrij. — An  interesting  hybrid  curiosity,  but  of 
no  value. 

Doris  (doubtfully  placed  among  hybrids).  — Tree  spreading, 
vigorous,  hardy.     Fruit  small,  watery;  of  no  value. 

Duke.  — Tree  medium  strong,  ujiright;  fruited  this  year  for 
the  first  time;  of  doubtful  promise. 

Gold  (of  Stark  Brothers).  — Tree  small,  spreading,  irregular 
in  growth ;  hardy,  bearing  early,  but  never  abundantly  on  our 
grounds.  Fruit  round  oblate,  medium  size,  yellow,  watery; 
poor  quality,  ripening  very  unevenly;  much  subject  to  rot. 
This  variety  is  of  no  value  with  us,  and  our  trees  have  been 
mostly  grafted  to  other  sorts. 

Juicy.  —  Tree  strong  and  hardy.  Fruit  small,  yellow ;  of 
no  value. 

]Vic]cso}i. — Tree  upright,  strong  grower;  rather  tardy  in 
coming  into  bearing,  and  never  bearing  heavy  crops;  fruit  buds 
tender,  *apt  to  be  frozen.  Fruit  of  medium  size,  variable  in 
quality;  ripening  very  irregularly.  This  variety  is  not  to  be 
recommended  here. 

Native  Varieties. 

There  are  on  tlie  grounds  several  native  varieties,  mostly 
Americanas,  Hortulanas  and  Chickasaws.  Some  of  these  do 
fairly  well,  but  none  of  tliem  have  conspicuous  merit  as  grown 
in  this  section. 

Marketing  Plums. 

The  very  excellent  crop  of  1 1)04  gave  us  an  opportunity 
to  study  the  manner  in  which  plums  can  be  sent  to  market. 
For  the  nujst  part  the  crop  from  the  department  of  horti- 
culture of  the  Massachusetts  Agricultural  College  was  mar- 
keted in  three-pound  baskets,  such  as  are  used  for  grapes  ; 
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when  these  were  shipped  ])y  freight  or  express,  they  were 
l)aclved  in  crates  holding  approximately  one  bushel.  This 
style  of  package  proved  generally  satisfactory  ;  it  furnishes 
about  the  quantity  of  fruit  desired  by  most  purchasers. 

In  making  local  sales,  especially  of  plums  for  canning  pur- 
poses, a  larger  package  was  usually  more  satisfactor3^  The 
so-called  Jersey  peach  basket,  holding  sixteen  quarts  (one- 
half  bushel),  is  the  cheapest  and  most  convenient. 

In  some  cases,  where  fancy  plums  are  designed  for  the 
fruit  stand  trade,  they  may  be  put  up  in  quart  baskets,  such 
as  are  used  for  strawberries.     We  find  these  also  satisfactor3^ 

This  whole  matter  may  be  summarized  by  saying  that 
most  markets  are  not  fastidious  with  respect  to  the  form  of 
package  used  for  plums.  Any  small,  neat  basket  or  box 
will  answer,  if  the  fruit  is  of  good  quality  and  well  packed. 

EXPERBIENTS    IN    PRUNING    PeACH    TrEES. 

The  department  of  horticulture  has  under  wa}^  a  series  of 
experiments  and  special  studies  in  pruning  fruit  trees.  Re- 
ports on  various  phases  of  this  work  will  be  made  from  time 
to  time  as  results  are  reached.  At  the  present  time  we  are 
able  to  make  a  report  of  progress  in  the  experiments  in 
pruning  peach  trees. 

1.      The  HesuJfs  of  JVo  Pruning. 

One  row  of  trees  in  the  principal  peach  orchard  has  been 
left  entirely  without  pruning  from  the  first.  This  row  runs 
crosswise  of  the  varietj-  rows,  and  therefore  contains  trees 
of  all  the  varieties  in  the  orchard,  as  follows:  Oldmixoii, 
Triumph,  Mountain  Rose,  Elberta,  Early  Crawford,  Late 
Crawford,  Crosby.     The  trees  are  nine  years  old. 

These  trees,  left  unpruned  for  nine  years,  are  plainly  dif- 
ferent from  adjacent  trees  of  the  same  varieties  which  have 
been  pruned.  Surprising  as  it  may  appear  on  first  state- 
ment, they  are  more  open-headed.  They  have  generally 
assumed  a  vase  form.  The  interior  wood  has  died  out,  leav- 
ing the  centres  open,  and  at  the  same  time  leaving  the  lower 
part  of  the  main  Ijranches  bare.  The  fruiting  Avood  is 
sparse,  weak  and  high  up  in  the  trees.     The  trees  are  very 
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much  less  thi'ilty  and  vigorous  than  the  pruned  trees  of  the 
same  varieties.  This  lack  of  vigor  is  so  marked  that  some 
of  the  weak  trees  succumbed  more  or  less  completely  to  the 
severe  freezing  of  last  winter. 

The  trees  next  the  unpruned  specunens  have  been  headed 
back  two  or  three  times.     They  were  all  headed  back  mod- 
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MAr  or  ExTEKiMEXTAL  ORCHARD.  —  A  sliows  apiile  trees  40  feet  apart;  the  circles 
show  peach  trees  unpruned;  the  half-circles  show  those  slightly  headed  back;  the 
squares  indicate  trees  severely  headed  in ;  the  triangles  show  trees  cut  back  to  stubs ; 
the  blackened  figures  represent  trees  whit-h  died  in  19C>4. 

erately  in  the  spring  of  1902  and  again  in  the  spring  of  1903, 
and  some  of  them  Avere  headed  back  again  in  the  spring  of 
1904.  The  trees  so  treated  are  thick-topped,  Avith  a  good 
deal  of  weak,  sappy  growth  on  the  inside, — a  condition 
Avhich  is  manifestly  objectionable.     On  the  other  hand,  the 
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annual  gro^vth  has  been  much  more  vigorous,  and  the  health 
of  the  trees  has  been  much  better.  More  and  stronger  fruit 
buds  have  been  formed,  but  unfortunately  the  successive 
freezes  of  the  last  two  winters  have  killed  the  buds,  and  made 
a  comparison  of  fruit  crops  impossible.  The  main  branches 
of  the  headed-back  trees  are  shorter  and  stronger  than  those 
of  the  unpruned  trees,  and  are  obviously  better  able  to  sup- 
port a  large  crop  of  fruit. 

This  experiment,  which  was  begun  by  Prof.  S.  T.  May- 
nard,  and  which  has  been  continued  through  several  years, 
has  shown  conclusively  that  the  best  form  of  peach  tree  can- 
not be  secured  and  maintained  without  pruning. 

2.  The  Effect  of  Heading  Back.^ 
Each  spring,  in  the  years  1902,  1903  and  1904,  a  number 
of  trees  in  the  college  peach  orchards  were  headed  back. 
This  shortening-in  of  the  Imanches  varied  in  amount :  some- 
times only  one-third  of  the  previous  year's  growth  was  cut 
away,  sometimes  one-half  the  year's  growth  was  taken  off, 
sometimes  two-thirds  was  removed  ;  in  a  few  cases  the  trees 
were  pruned  clear  back  into  two  or  three  year  old  wood  ;  in 
the  majority  of  cases  the  heading-in  amounted  to  about  two- 
thirds  of  the  previous  year's  growth.  The  cutting  back  in 
1903  and  in  1904  was  more  severe  than  it  would  have  been 
had  not  the  prospective  fruit  crop  been  wiped  out  by 
freezing. 

In  nearly  all  oases  it  was  possible  to  compare  trees  thus 
headed  in  with  other  trees  of  the  same  varieties  not  so  treated. 
The  results  were  uniform  and  unequivocal.  The  trees 
headed  back  always  made  a  more  healthy  and  vigorous  an- 
imal gi'owth  than  the  trees  not  so  treated.  In  many  cases 
the  difference  was  remarkable,  the  growth  of  the  pruned  trees 
being  from  two  to  ten  times  as  much  as  the  unpruned  trees. 
More  and  larger  fruit  buds  foniLed  on  the  pruned  trees,  and 
the  shorter,  stockier  branches  seemed  better  prepared  to  sup- 
port a  possible  fruit  crop.  The  foliage  on  the  pruned  trees 
was  notably  larger,  more  abundant  and  darker  green.  There 
was  some  tendency  to  the  formation  of  weak  shoots  on  the 
shaded  interior  branches. 
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The  conclusion  Avhich  we  have  reached  from  this  experi- 
ment, continued  through  three  years,  is  that  the  heading 
back  of  peach  trees  in  early  spring  is  good  practice,  and  in 
all  cases  advisable.  In  this  pruning  from  one-third  to  two- 
thirds  of  the  wood  of  the  previous  year  should  be  removed. 
In  determining  the  exact  amount  to  be  cut  away,  the  judg- 
ment of  the  fruit  grower  will  be  influenced  largely  by  the 
number  of  living  fruit  buds  in  the  one-year-old  wood.  If 
there  is  a  crop  in  prospect,  he  will  leave  enough  fruit  buds 
to  set  the  desired  quantitj'  of  fruit.  In  years  when,  from 
one  cause  or  another,  there  are  no  living  fruit  buds,  he  will 
take  advantage  of  the  circumstances  to  cut  back  with  com- 
parative severity.  Only  in  extraordinary  instances,  how- 
ever, will  he  remove  all  the  previous  year's  wood,  cutting 
back  into  two  or  three  year  old  branches. 

3.     Summei'  Pruning. 

It  has  been  noted  above  that  trees  which  were  headed  back 
in  the  early  spring  pruning  showed  a  tendency  toward  the 
formation  of  many  weak  and  useless  shoots  on  the  interior 
of  the  head.  Experiments  in  summer  pruning  were  begun 
Avith  a  view  to  the  correction  of  this  tendency,  and  also  with 
a  view  to  stopping  the  really  inordinate  extension  of  the 
main  annual  shoots  of  the  current  year.  The  two  problems, 
however,  were  met  in  different  waj^s. 

The  formation  of  weak  sprouts  on  the  interior  of  the  tree 
is  due  chiefly  to  the  exclusion  of  light.  The  external  foliage 
of  the  tree  top  becomes  so  dense  that  the  interior  is  shut  ofi^ 
from  the  light  and  from  much  of  the  au\  To  improve  the 
situation  in  this  respect  we  have  gone  through  the  orchard 
once  or  twice  between  the  middle  of  June  and  the  middle 
of  July,  removing  a  considerable  quantity  of  the  new  leafy 
shoots  on  the  outside  of  the  tree.  A  (juantity  of  the  out- 
side shoots  and  foliage  was  thus  removed  sufficient  to  admit 
a  reasonable  amount  of  light  to  the  inside  of  the  tree  top. 
The  work  was  done  with  a  pair  of  hand  [)runing  shears,  or, 
when  the  branches  were  soft,  they  were  simply  torn  out 
with  the  bare  hands.  The  latter  method  is  preferable,  be- 
cause more  expeditious. 
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In  no  case  were  the  results  of  this  treatment  convincing;. 
The  formation  of  strong  shoots  witli  fruit  buds  on  the  in- 
terior brandies  was  never  visibly  promoted.  The  outside 
branches  which  were  allowed  to  remain  seemed  to  profit 
somewhat  by  the  removal  of  their  crowding  neighbors,  and 
this  Avas  apparently  the  chief  benefit  derived  from  the  work. 
On  the  whole,  it  does  not  seem  to  us  that  this  practice  is  to 
be  greatly  recommended. 

To  correct  the  over-growth  of  outside  branches,  the  plan 
was  tried  of  cutting  back  the  young  growth.  The  tips  were 
pinched  or  the  shoots  were  pruned  with  hand  pruning  shears. 
Sometimes  a  foot  or  so  of  new  growth  was  removed.  The 
pruning  was  done  at  various  seasons,  usually  some  time  in 
July. 

In  all  cases  this  treatment  was  unsatisfactory.  The  stop- 
ping of  the  growing  shoots  is  often  —  almost  as  a  rule  — 
followed  by  the  pushing  of  side  buds,  and  the  shoots  thus 
formed  are  nearly  always  too  weak  to  set  fruit  buds,  yet  in 
putting  out  they  ruin  what  might  otherwise  become  strong, 
sound  fruit  buds. 

4.     Pruning  to  renew  Frozen  Trees. 

As  the  spring  of  1903  drew  on,  it  was  plain  that  more 
or  less  injury  had  been  suffered  by  the  trees  in  our  peach 
orchards.  In  the  spring  of  1904  the  damage  was  still  more 
obvious  and  widespread.  In  both  years  some  experiments 
were  made  to  learn  the  best  manner  of  handling  a  winter- 
injured  tree. 

The  damage  in  the  spring  of  1903  proved  to  be  small, 
and  measures  designed  to  have  a  corrective  effect  therefore 
showed  meager  results.  All  the  trees  came  ofl'  about  equally 
well,  no  matter  how  treated.  Some  were  lightly  headed  in, 
some  were  severely  headed  in,  while  a  few  were  cut  back 
nearly  to  the  main  trunk,  leaving  only  the  stubs  of  the  main 
branches.  In  every  case  not  otherwise  to  be  accounted  for 
the  tree  recovered  and  made  excellent  growth. 

In  the  spring  of  1904  the  trees  were  seriously  weakened 
by  freezing,  and  some  were  killed  outright,  so  as  to  be 
beyond  the  reach  of  any  remedial  treatment.  It  should  be 
said,  however,  that  the  damage  proved  to  be  less  sweeping 
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thun  Avas  feared  at  the  time  the  year's  experiments  were  out- 
lined. It  Avas  decided  to  lay  off  the  orchard  Avhcre  this 
experiment  was  to  be  made  into  four  blocks,  to  be  given 
different  kinds  of  treatment,  as  follows  :  (1)  the  first  block 
was  to  be  left  entirely  without  pruning  ;  (2)  the  second 
block  was  to  be  pruned  in  midsummer,  after  the  trees  had 
started  ;  (3)  the  third  block  was  to  be  cut  back,  from  two- 
thirds  to  three-fourths  of  the  previous  year's  growth  being- 
removed  ;  (4)  the  fourth  block  was  to  be  headed  back  near 
to  the  trunks,  only  the  stul)S  of  the  main  branches  being  left. 
A  certain  percentage  of  these  trees  died  during  the  year 
of  1904 
table  :  — 

Statistical  Summary 


The  geneml  result  can  be  seen  in  the  following 


Total 
Number 
pruneil. 

Living, 
Autiiiim 
of  1904. 

Dead, 
Autumn 
of  1904. 

r>i 

113 

8 

48 

4-V2 

Vs 

08 

55 

13 

40 

24 

2-2 

Vev  Cent. 
Living. 


Trees  unpruue'l, 
IModerately  cut  buck, 
Severely  cut  back,     . 
"Dehorned," 


It  will  be  seen  that  the  trees  cut  back  to  the  trunks  ( ' '  de- 
horned ")  suffered  the  Avorst ;  those  severely  cut  back  lost 
a  larger  percentage  than  those  unpruned.  A  careful  exam- 
ination of  the  orchard  itself  makes  it  seem  that  the  difference 
between  blocks  2  and  3  in  this  respect  is  considcral)ly  ex- 
aggerated by  the  statistics.  Some  of  the  deaths  in  block 
3  were  apparently  due  to  other  causes,  and  should  not  be 
charged  up  against  the  pruning.  MorcoAcr,  the  growth 
made  by  the  headed-in  trees  wliich  lived  Avas  decidedl}'  bet- 
ter than  that  made  by  the  unpruned  trees.  The  judgment 
of  all  those  who  saw  the  orchard  and  examined  it  carefully 
during  the  latter  part  of  tiie  summer  of  1904  was  that  the 
trees  moderately  cut  back  showed  the  best  growth  and  were 
in  the  best  condition. 

It  at  least  seems  clear  that  the  trees  seriously  wcakiMied 
bv  freezing  should  not  be  cut  back  close  to  the  main 
trunks. 
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Growing  Chrysanthemums  for  a  Retail  Trade. 

Bv  Francis  Canning. 

The  work  in  the  college  greenhouses  has  to  a  certain  ex- 
tent been  carried  along  on  the  lines  and  in  many  respects 
similar  to  that  of  a  country  florist's  establishment,  having  a 
local  trade.  The  many  problems  which  present  themselves 
under  such  conditions  have  been  the  subject  of  considerable 
experiment. 

A  florist's  establishment  in  a  country  town  is  managed  on 
a  very  difierent  basis  from  that  which  ol)tains  in  growing 
cut  flowers  for  the  wholesale  market,  where  two  or  three 
varieties  of  flowers  are  grown  in  quantity. 

To  meet  the  demands  of  a  local  trade  requires  the  handling 
of  a  large  variety  of  cut  flowers  and  plants,  not  necessarily 
large  in  quantity,  yet  sufficient  to  meet  the  demand  when 
any  particular  variety  is  in  season. 

One  of  the  principal  crops  a  florist  grows  under  such  con- 
ditions is  the  chrysanthemum,  and  it  necessarily  follows  that 
he  must  be  familiar  with  the  earliest  and  latest  flowering 
varieties,  so  as  to  prolong  the  season  as  far  as  possible.  He 
must  also  ascertain  which  varieties  are  the  best  adapted  for 
pot  plants,  also  the  colors  which  suit  his  trade. 

The  chrysanthemum  having  a  short  season,  it  follows  that 
considerable  forethought  is  necessary  in  the  arrangement  of 
space  devoted  to  it ;  it  frecjuently  means  the  crowding  of 
some  other  crops  until  that  occupied  by  the  chrysanthemum 
becomes  available.  To  the  uninitiated  the  transformation  at 
the  close  of  the  chrysanthemum  season,  from  beds  filled  with 
blooming  plants  to  those  occupied  with  other  material,  seems 
remarkable  ;  yet  the  florist  has  long  prearranged  this  matter 
in  liis  mind.  At  this  stage  the  saving  of  the  necessary  stock 
plants  is  done.  In  this  connection  a  weeding  out  of  unde- 
sirable varieties,  or  varieties  that  do  not  reach  the  standard 
in  the  grower's  judgment,  is  accomplished.  Various  methods 
of  saving  the  stock  plants  are  practised  ;  but  we  have  found 
the  use  of  boxes  five  or  six  inches  in  depth,  with  provision 
for  drainage,  to  be  a  good  method.  It  is  better,  however, 
not  to  mix  several  varieties  in  one  box,  for  even  though 
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placed  separately,  the  creeping  stems  will  invade  each  other's 
territory,  and  result  in  mixing  the  varieties  when  the  cut- 
tings are  taken.  The  boxes  should  be  aftbrded  a  reasonably 
good  place  in  a  cool  greenhouse,  where  the  sun  may  reach 
them,  so  they  do  not  have  a  soft,  spindly  growth,  a  condi- 
tion exceedingly  detrimental  to  future  success. 

Propagating  commences  in  February,  or  much  earlier 
when  any  special  variety  is  to  be  considerably  increased. 
After  two  batches  of  cuttings  have  been  rooted,  the  boxes 
containing  the  stock  plants  may  be  thrown  away,  depending 
upon  the  newly  propagated  plants  for  future  cuttings.  From 
the  earlier-rooted  cuttings  the  varieties  suitable  for  pot  plants 
are  selected,  and  are  potted  on  as  their  needs  demand.  For 
the  general  stock  for  benching,  or,  in  other  words,  for  the 
cut  flowers,  the  best  time  to  propagate  is  from  April  15  to 
May  1 ;  thus  suitable  provision  is  made  to  have  strong  plants 
in  two  and  one-half  or  tliree  inch  pots  by  the  time  the  season 
arrives  for  planting.  No  specific  date  in  this  connection  is 
observed,  some  florists  commencing  to  plant  in  May  and 
others  late  in  July  ;  but  when  the  propagating  has  taken 
place  at  the  previously  mentioned  date,  the  plants  will  be  in 
good  condition  from  the  15th  to  the  end  of  June. 

The  question  as  to  the  advantages  of  solid  beds  or  benches 
is  of  some  interest.  Our  experience  has  been  in  favor  of 
solid  beds.  We  are,  however,  favored  with  a  soil  of  a  por- 
ous character,  and  gravelly  subsoil,  which  for  solid  beds 
insures  a  good  drainage,  — a  necessity  for  this  crop.  Wher- 
ever one  may  secure  similar  conditions,  it  would  seem  ad- 
visable to  adopt  this  method,  and  thus  avoid  the  expense  of 
building  benches  and  keeping  them  in  repair. 

The  young  plants  are  planted  in  rows  eight  inches  apart 
each  w^ay,  allowing  two  or  three  shoots  to  form,  and  thus 
secure  the  same  number  of  blooms  from  each  plant. 

The  soil  used  for  benches  and  pot  plants  is  a  good,  turfy 
loam,  and  is  composted  the  previous  fall  or  in  the  early  spring 
of  the  same  year.  To  three  parts  of  soil  is  added  one  part 
of  well-rotted  manure,  with  bone  meal  to  the  amount  of  ojie 
quart  to  the  barrowful  of  compost.  To  avoid  fungous  dis- 
eases, keeping  the  plants  in  good  health  by  careful  culture 
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is  the  best  preventative.  For  disposing  of  the  ever-present 
aphis,  or  black  fly,  fumigation  with  tobacco  has  proved  the 
surest  and  cheapest  remedy.  Throughout  the  year  chrys- 
anthemums should  bo  subjected  to  a  weekly  fumigation,  the 
prevention  of  insects  being  especially  desirable  in  their  suc- 
cessful management. 

About  forty  varieties  of  chrysanthemums  are  grown  in  the 
college  greenhouses,  many  of  them  represented  by  a  few 
plants  only,  to  ascertain  their  merits  for  such  a  trade  as  ours. 
This  method  of  becoming  acquainted  with  newer  varieties 
should  be  adopted  by  all  progressive  florists.  The  fact  re- 
mains, however,  that  many  older  varieties  have  not  yet  been 
superseded.  Not  infrequently  the  size  of  bloom  has  been 
the  principal  point  in  favor  of  the  newer  introductions, 
sacrificing  in  some  instances  their  purity  of  color. 

The  following  varieties  have  proved  themselves  well 
adapted  for  a  local  trade,  being  easily  grown  and  naturally 
vigorous.  In  their  order  of  flowering  they  are  :  white, — 
Polly  Rose,  Ivory,  Alice  Byron,  Queen,  Timothy  Eaton, 
W.  H.  Chad  wick.  Merry  Christmas  ;  pink,  —  Glory  of  the 
Pacific,  Pink  Ivory,  George  Carpenter,  Mrs.  Perrin,  Mrs. 
C.  F.  Berwind,  Mrs.  S.  T.  Murdock,  Maud  Dean  ;  yellow, — 
Sinclair,  Robert  Halliday,  Colonel  Appleton,  Major  Bon- 
affon,  W.  H..  Lincoln,  W.  H.  Reiman  ;  bronze,  —  Brutus, 
Sunrise,  Petaluma  ;  red,  —  Gettysburg,  Malcome  Lamond, 
Cullingfordii.  The  varieties  that  do  well  as  pot  plants  are  : 
Ivory,  Alice  Byron,  Pink  Ivory,  Mrs.  Perrin,  Mrs.  S.  T. 
Murdock,  Mrs.  C.  F.  Berwind,  Sinclair,  Major  Bonafibn, 
W.  H.  Lincoln,  Brutus,  Sunrise,  Cullingfordii. 

The  singles  and  pompons  should  not  be  overlooked.  They 
may  be  grown  in  pots  with  very  little  disbudding.  They 
have  a  wide  range  of  colors,  and  make  salable  pot  plants ; 
the  white  ones  afi'ord  good  material  for  designs,  etc.  Among 
the  best  may  be  mentioned  Snowdrop,  President,  Julia 
Lagravere,  Queen  of  England,  Mizpah,  Buttercup. 

A  great  aid  in  the  matter  of  testing  the  qualifications  of 
varieties  is  the  use  of  the  "  scale  for  judging"  adopted  by 
the  Chrysanthemum  Society  of  America.  In  scaling  a  va- 
riety a  searching  investigation  is  made,  and  many  defects  are 
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apparent  not  ordinarily  observed.  In  the  work  of  the  elass 
in  lioriciiiture  in  the  Massachusetts  AiiTicultural  Cohe"-e 
special  emphasis  has  been  placed  upon  judging  chrysanthe- 
munis.  Some  practice  will  soon  dev'elop  a  rapid  and  correct 
estimate  of  the  merits  of  varieties,  and  should  prove  valuable 
to  the  average  florist. 

The  commercial  scale  is  as  follows  :  — 


Color, 
Form, 
Fullness, 

Stem, 
Foliage, 


20 
15 
10 
15 
15 


Substance, 
Size,   . 

Total, 


The  score  upon  a  number  of  varieties  follows  :  — 


15 

10 


100 


Mitjor 

Bonaffon. 

The 

Queen. 

Color, 

18 

Color, 

15 

Form, 

12 

Form, 

. 

10 

Fullness, 

10 

Fullness, 

. 

6 

Stem, 

15 

Stem, 

. 

15 

Foliage, 

15 

Foliage, 

10 

Substanee,  . 

12 

Substance, 

8 

Size,  . 

10 

Size,   . 
Total, 

10 

Total,  . 

92 

74 

Black 

Hawk. 

Colonel 

Applcton. 

Color, 

20 

Color, 

20 

Form, 

7 

Form, 

. 

12 

Fullness,     . 

10 

Fullness, 

8 

Stem, 

7 

Stem, 

13 

Foliage, 

.       12 

Foliage, 

10 

Substance,  . 

8 

Substance, 

. 

12 

Size,   . 

8 
.       72 

Size,    . 

Total, 

• 

.       10 

Total,  . 

.       85 

These  scores  may  vary  from  those  awarded  the  same 
varieties  by  the  Chrysantheuuun  Society  of  America.  Our 
conditions  may  be  accountable  for  the  variation. 

Some  varieties  present  features  especially  desirable  for  a 
retail  trade, — good  keeping  (jualitics,  oddities  in  shape  or 
color,  etc.  Those  presenting  desirable  features,  from  two 
or  three  years'  tests,  follow  :  — 
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Baer,  Mrs.  G.  F.  —  Known  as  Yellow  Jerome  Jones,  and 
presents  many  of  the  fine  characteristics  of  this  fine  variety. 

Berwind,  Mrs.  C.  F. — Dark  pink,  with  silvery  reverse; 
good  keeper;  a  desirable  kind. 

BlacTc  Hawk.  —  Dark  crimson ;  one  of  the  handsomest  of  this 
color,  and  should  be  grown  where  there  is  any  demand  for  this 
color. 

Brutus.  —  Orange  red ;  very  dwarf  in  character ;  makes  good 
pot  plant  and  cut  flowers;  a  desirable  color,  and  satisfactory. 

Byron,  Miss  Alice. — One  of  the  best  whites;  makes  a  fine 
pot  plant,  and  good  for  cut  flowers. 

Carpenter,  George. — Medium  early,  dark  pink  flower;  there 
is  a  demand  for  this  variety  when  well  grown. 

ChiMs,  dr.  H.  —  One  of  the  best  dark  reds  for  cut  flowers. 

Dean,  Maud.  —  One  of  the  best  pinks ;  large  flower,  good 
shape;  flne  for  Thanksgiving  trade. 

Golden  Trophy.  —  A  desirable  kind  for  pot  plants. 

Idavan. — Fine  solid  pink  flower,  shading  to  cream;  a  few 
are  desirable. 

Intensity.  —  Red ;  a  good  pot  plant. 

Jones,  Mrs.  Jerome.  —  One  of  the  best  whites. 

Liberty. — A  good  late  yellow;  grown  cool,  will  last  till 
Christmas. 

Merry  Christmas.  —  A  correspondingly  late  white  variety. 

Millbrook.  —  An  odd  salmon  pink ;  a  few  pot  plants  may  be 
serviceable. 

Murdoch,  Mrs.  8.  T.  —  A  desirable  kind  for  cut  flowers  and 
plants;  shell  pink  in  color. 

Mutual  Friend.  —  A  good  white  variety. 

Petaluma.  —  An  odd  quilled-petalled  variety ;  bronze  or  broAvn 
in  color;  good  keeper. 

Philadelphia.  —  Lemon  yellow ;  globular  flower ;  good  for 
fancy  trade. 

Pitcher,  Miss  Georgiana.  —  A  good  old  robust  yellow  variety, 
easily  grown. 

Reifiian,  W.  IT. — Yellow  globular;  late,  good  for  Thanks- 
giving and  later. 

Rose,  Polly.  — An  indispensable  early  variety. 

Hunderhriich,  H.  L. — An  early  yellow;  fine  large  flowers; 
good  for  pots. 

Many  other  prominent  varieties  are  being  tested,  a  second 
year  being  desirable,  to  determine  their  value. 


INDEX. 


INDEX. 


PAOB 

Agricultural  division,   .        . 115 

Principal  subjects  investigated, 116 

Scope  of  work  in, 115 

Summary  of  results  of  experiments  in, 115 

Agriculturists,  report  of, 115 

Alfalfa,  experiments  with, 115 

Analyses  of  commercial  fertilizers, 95,  97,  98 

General  fertilizing  materials, .        .      104 

Lime  ashes 107 

Phosphatic  slag, 108 

Wood  ashes, 106 

Apple  pomace,  composition  of 85 

Digestil)ility  of, 69,  70 

Feeding  value  of, 86,  87 

Armour's  blood  meal,  digestibility  of, 73 

Asparagus  rust, 8 

Barley,  variety  tests  with, 116 

Bibby's  dairy  cake,  digestibility  of, 71,  72 

Value  of, 43 

Blomo  feed,  composition  of, 88 

Cost  of  digestible  matter  in, 89 

Digestibility  of, 88,  89 

Feeding  trials  with  horses 90-92 

Keeping  quality  of, 92 

Value  as  a  horse  feed, 92,  93 

Botanists,  report  of, 7 

Brooks,  William  P.,  report  of, 115 

Brown-tail  moth,  damage  from,  in  autumn 114 

Spread  of, 114 

Bulletins  and  reports  available 3,  4 

Cabbages,  average  yields  on  different  potash  salts, 128 

Sulfate  r.  muriate  of  potash  for, 127 

Chemists,  report  of,  division  of  fertilizers, 94 

Division  of  foods  and  feeding, 37 

Chrysanthemums,  commercial  scoring  of, 171 

For  a  i-etail  trade 168 

Notes  on  varieties, ' .        .        .        .172 

Codling  moth,  spraying  for, Ill 

Commercial  fertilizers,  abstract  of  results  of  analyses  of,  .        .        .        .    95,  97,  98 

Inspection  of, 94 

Corn  and  soy  beans,  economy  of,  for  silage, 44 

Corn,  compared  with  wheat,  with  animal  meal  for  laying  fowls,       .        .        .      153 
Compared  with  wheat,  with  milk  albumen  as  animal  food,  for  laying 

fowls 154 

Leaming,  yields  on  different  phosphates, 132 

Soil  test  with, 134 


176  INDEX. 


PACK 

Corn,  yields  in  soil  test, 135 

Yields  of,  on  manure  alone  as  compared  with  yields  on  manure  and 

potash, 144 

Yields  on  different  fertilizer  combinations, 142 

Yields  on  different  potash  salts, 130 

Corn  fertilizers,  compared  with  fertilizer  richer  in  potash,         ....      140 

Special,  variation  in  composition  of, 141 

Crops  as  related  to  weather  conditions, 7 

Cucumber  blight, 8 

Downy  mildew 8 

Dairy  law,  examination  of  candidates, 41 

Inspection  of  Babcock  machines, 41,  42 

Inspection  of  glassware, 41 

Dairy  products  and  cattle  feeds,  analysis  of 39 

Dandelion  stem  rot, 8 

Digestion  experiments,  composition  of  feeds, 46,  47 

Discussion  of  results, 68-77 

Summary  of  coefficients, 67,  68 

With  sheep 45 

Distillery  and  brewer_y  by-products, 43 

Division  of  foods  and  feeding,  character  of  chemical  investigations,         .        .        40 

Correspondence 38 

Laboratory  work,  number  and  variety  of  samples, 38 

Work  completed  and  in  progress, 43,  44 

Dried  blood  as  a  source  of  protein, .        .        .        43 

Dried  molasses-beet-pulp,  digestibility  of, 72,  73 

Value  of 43 

Electrical  potential,  influence  of,  on  growth  of  plants 14,  15 

Experiments  with  radishes, 16-19 

In  trees  and  in  free  air, 19-31 

English  hay,  digestibility  of 70,  71 

Entomologists,  report  of, HI 

Card  catalogue,  installation  of, 113 

Collection,  additions  to, 112 

Correspondence,  amount  of, 112 

Winter,  work  during, 112 

Eureka  silage  corn  fodder,  dry,  digestibility  of, 76,  77 

Green,  digestibility  of, 69 

Experiments  with  native  phosphates, 109 

Exposition,  Louisiana  Purchase,  preparation  of  exhibit  for,  in  entomological 

division, 112 

Work  for,  in  meteorological  division 36 

Fertilizer  manufacturers,  list  of, 99 

Number  of, 94 

Fertilizers,  commercial,  inspection  of, 94 

Corn,  compared  with  fertilizers  richer  in  potash, 140 

Corn,  special,  variation  in  composition  of, 141 

Nitrogen,  compared, 120 

"  Special "  corn,  v.  fertilizer  richer  in  potasli 140 

Fertilizing  ingredients,  trade  values  of, 96 

Fertilizing  substances  analyzed,  miscellaneous, 105 

Fescue  mixture  compared  with  timothy  mixture, 146 

Field  A,  experiments  in, 120 

Frozen  trees,  renewal  of, 166 

Galactan,  digestibility  of, 78-84 

Distribution  of, .        .        .        .  78, 79 

Method  for  determining, 79 


INDEX.  177 

PAOR 

Grass  and  clover,  soil  test  with, 136 

Grass  garden,  care  of, ll'"> 

Grass  land,  experiment  in  manuring, 145 

Grasses  and  clovers,  proportion  of  different  species  as  affected   by  fertil- 
izers,      139 

Gypsy  moth,  distribution  of, 114 

Hay,  effect  of  lime  on 137 

Production  of,  without  nitrogen  fertilizers 138 

Hominy  feed  or  chop,  digestibility  of, 74-76 

Horticulturists,  report  of, 157 

Insects  of  the  year, 113 

Inspection  of  commercial  fertilizers, 94 

Inspection  of  concentrates,  general  description  of  work, 40 

Character  of  feeds  sold, 40,  41 

Legume,  effect  of,  upon  the  following  crop 123 

Licensed  fertilizers,  number  of, 94 

Lime  ashes,  analyses  of, 107 

Discussion  of, 107 

Lime,  effect  of,  on  yield  of  hay  and  rowen, 137 

Large  quantity  essential  with  certain  fertilizers, 140 

Literature  relating  to  plant  diseases,  etc., 31-34 

Manure  alone  v.  manure  and  potash, 143 

Manure,  experiments  in  the  application  of, 147 

Winter  v.  spring  application  of, 147 

Melon  blight, 8 

Downy  mildew, 8 

Meteorologist,  report  of, 33 

Miscellaneous  fertilizer  analyses, 104 

Molasses  and  molasses  feeds, 44 

Moth,  codling,  spraying  for, Ill 

Mowing,  different  seed  mixtures  for,  compared, 146 

Muriate  of  potash  and  higli-grade  sulfate  of  potash  compared,         .        .        .  125 

Native  phosphates,  experiments  with, 109 

Nitrate  of  soda  for  rowen, 149 

Nitrogen  experiment,  average  results, 122 

Relative  increases  in, 123 

Nitrogen  manures  and  fertilizers  compared, 120 

Notes  on  lime  ashes, 107 

Wood  ashes, 105 

Nutrition  of  horses 43 

Oats,  variety  tests  with, 116 

Observations,  meteorological,  change  in  time  of, 35 

Oyster  shell  scale,  methods  of  controlling, 112 

Peach  trees,  pruning  of, 162 

Phenological  record,  keeping  of, '.35 

Phosphates,  comparison  of, 131 

Experiments  with,  summary  of  results  to  date, 132 

Phosphatic  slag,  analyses  of, 108 

Discussion  of, 107 

Substitutes, 109 

Plant  lice 113 

Plums,  crop  of  1904, 157 

Hybrid  varieties, 161 

Japanese  varieties, 160 

Marketing 161 

Notes  on  varieties, 158 

Report  on, 157 


178  INDEX. 

PAGE 

Potash,  muriate  and  high-grade  sulfate  compared, 125 

Salts,  different,  compared  for  tield  crops, 128 

Potato  blight,  early, 7 

Mildew, 8 

Potatoes,  variety  test, 151 

Yield  in  nitrogen  experiment, 121 

Yields  in  variety  test, 152 

Poultry  experiments, 153 

Pratts  food,  value  of,  for  milk  production, 43 

Preparations,  private,  as  insecticides Ill 

Pruning  peach  trees, 162 

Pure-bred  cows,  test  of, 42 

Red  spider,  abundance  of, 113 

E-hnbarb,  sulfate  v.  muriate  of  potash  for, 127 

Rice  compared  with  wheat  for  laying  fowls, 155 

Root  maggots, 113 

Rowen,  effeot  of  lime  on, 138 

Nitrate  of  soda  for, 149 

San  Jos(5  scale,  distril)ution  of, 113 

Effects  of  winter  on, 113 

Lime-sulphur  mixture  for, 113 

Treatment  for, Ill 

Seed,  testing  of, 10 

Soil  sterilization,  practice  of, 10-11 

Soil  tests, 133 

General  plan  followed, 133 

Test,  north  acre. 136 

Soy  bean,  effect  of,  on  following  crop, 125 

Yields  under  different  systems  of  applying  manure, 148 

Soy  bean  fodder,  digestibility  of, 68,  69 

Soy  bean  meal,  digestibility  of, 73,  74 

Special  corn  fertilizer  v.  fertilizer  richer  in  potash, 140 

Sulfate  V.  muriate  of  potash,  for  cabbages, 127 

For  rhubarb, 127 

Timothy  mixture  compared  with  fescue  mixture 146 

Trade  values  of  fertilizing  ingredients, 96 

Treasurer,  report  of, 5 

Variety  test,  potatoes, 151 

Water  analysis,  cost  of, 38 

Instructions  for  sampling, 39 

Weather  signals,  display  of, 35 

Wheat,  compared  with  corn,  with  animal  meal  for  laying  fowls,      .        .        .  153 

Compared  with  corn,  with  milk  alljumen  as  animal  food,  for  laying  fowls,  154 

Compared  with  rice  for  laying  fowls, 155 

Variety  tests  with, 116 

White  fly  (-4/eyro(^es),  spread  of, 113 

Winter-killing  of  trees,  shrubs  and  plants, 8-10 

Wood  ashes,  analyses  of, 106 

Discussion  of, 105 


